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Here’s a corn binder that’s built to “take it” ... from the tall ear-laden crops in the corn belt to 
the solid rows of kafir, milo, fodder cane and Sudan in the South. Everything about it reveals 
substantial construction that assures long and dependable performance. Check these features 
against old binders: New “sure-tie” knotter with improved crank and packer. Simple steel chain 
main drive. Self-aligning bearings. Pressure lubrication. Strong suspension type wheels. En- 
larged throat room. Open construction with shielded shafts and self-cleaning gears well above 
the ground .. . no collecting of trash. Perfectly balanced for light draft and easy pulling. Write 


for advance information on this new horse binder or the equally efficient Case power corn binder 
with or without wagon elevator. 


J. I. CASE CO., Racine, Wis. 


a 
i Re ae ae aes ays 
ce -- ai ae ae Pea es ee: peo es ie eee Ce a el a 
a. i y. 7 oe 
a | e ON Fa TY eat 
ae Beg hf yp so hy, *'; uf Ky ig oe eee 
- 2 Pee SV / r \ah 4s \a di ow a} r : : is 
“* ‘ig ‘5 . dh 4, H . nt j a Bx * wi, \ - aa 
a f ‘ if x i : = ava a. fae p> a sure) ee YR. -_ & a 
‘ “3 e “é | ie , + Ke a. TD ? 7 ; ; a? we Te ‘Kaen é 4 = ee ae me 
aoe Spe Me ee mw Rn Wah 3 A aol am oa £8 x sian i. 
/ den % ‘4 ; Wad 4 \) aera ela fF 4k oy “re 4 eee 2 
ar ge : om A bs won : ; + j 4 * t Mes a = a I ‘a a t a 7" sete ol ae ee 
¥ “ os 2 % ce A ae | es ‘ y 23 ie 5 amas 7 
eget ~ Ane a /\ iy Aw be) Vi “7 4 Ser ge 4h is 38 vs ‘ 2 Nid od 17 € 4 z, é See 
we a “L af " Pas ? a a 4 ia 3 . ‘éabh: 4: a Pe CS = - 
: te} bya bia ihe ~~ i! , ‘a ¢ ee ie V > & ra ae” ap _ feo ‘ae ek alas 
re oe" 4 ig Pee i.) en be b Gk m4] . LP} . a F : my =. Ire b fy ‘i ia " s w 235. eae 
foe a. ae 1); aber ’ ae y bpre Po 2 RS W ‘y wo ae i + © Ge ds - ne 
hee / 3 A Ap ay ae : bik C Pr , ke Ris. 4 a VAs (ee ¥ f we i he NG a 
Grd * as * i ee . ? ‘ a ° hs iad Dik # hae ake ‘; BS cae 3 oe d : aa i 
pales _—_ ee Ra — ~ pa NS N, neh » tn “yy aa ~~. " R/ fer. ae A, he 
ae 7 all S/S, fee. eg ie. a yo ee if eee aN a “sae WN epee oT ag — yi i Ss eee 
Same ate (i -_ € r “el Bs | * = es eis a f Ne. ee ie ae a : ae . ‘ a" “ t 4 € x i ms 4 eS - = # S. ¥ é ai a 7. : i = & = os aes > 
Pe pe elle fy B ig a aa a SE ey ae by Sa oh ee 3 *hh 3 ca pai 2  : mo Oe Sie aa 7 er SP ibe 
; a ie Fi fy t fs aes ee = % : : aa “~~ ~. phe Bie z <a usr. INN ey oe MA eo ae a ¥ Soe £, oa ie Ae # ‘; Af aa! Wis reat ‘ 
ae s Lf er ee i 24 ee ¥ ye ee ima “pe i Ua 7 eo mn vy Lee ieee Po ; a rt he 7 _ a done 
RWS i ee ee ma Ng . Uae. ia? ra 7 i * ae _ Poth eek 
oo ak ee . 4; es oo. ——-- £ Jee fans 434 Ee Se: ia £48. j- OTF we We a, 
. ee { eX. & aoe ae fe — be ee ve em , aa. me, fi is ¥ G55 J ane < os ee ier he «ie oe 
eS. ae ae ee; + ae lo ef one ey oe cele ye a fy, FT FEY TNL ate nis 
ao S, Loe ee i ae mS ay ek ee ec: WON > es of fe as OF a igs = ret 
ae eae y-* N Wee i > “4 Pa me \ ee. eis 6 aaa mars, = fa OF Ft ee oe 3 ee, |: 
5 he “Sea, ca a bom: me} a ee i ae eras, ee } = "a SA fa i +, wa : : i “elees Wee 
- - \e ia By Ipe SS a ae ae a ery GZ dl oN Ga, & ee 
a CF oT oa ave % ~"S4 29 _— =: Pa ee hy tee 4 a Pa 7a are | antes 
a Sy . i r) . a -_ a a eS kw . i uae per a iy - oe ew oy ae aoe f, % Uo sees 
a a OS ee E+ , £5 Se ae ro a y  - in  . oi le ae 
pie bce 2 a wa we 2 a 254 % eee oR, - rey we Ti gf A. * ms _y _ a ees 
| | nigh a “7: \ ae S'S — hth < \ 4 ea aS idee’ a | 
ae Sh fee veka VoRae i ia ht Dt aS Q ee | _ Je 
fase fave Boe . oa oa, Nes Ss y+? i es ef. aa 
ee nae ie «ig S ah Nid ye oat 3 " ul a 23 ’. sak 7 ae e's Se : As ge \ SR Roa ak on << Ls 2 My ie hace 
fey ; at gs _ eee Pree. in oe ae (ha i p< t@ a on yt get "3g pe ae Bs; 2 : Fy “AD ; ~~ ef ee ees er ee me a ee ie es 
= : mee tees pee : Wy cho - Seale . .~ = A ea , a eas > ae re oe a a eo 
j ie he EXES \ e ek Ges Santen le a. S : ee Man oe o py : eee —— a Tt ose 
; Een. OM . Rae Fh ant (fa —f? ‘. se we Sa, oe 3 
: \ a ee Sass REY SA Rees Paty Wetton es A fe ava “* See. a ie & a Jota S aoe 
gel eget Se” age. oa es a baat oo, Oe ge Ne S ae —— ix ee OG & en Bee ie et 
ee ee ee % Hea a SS Aa RSS. ! a eee Sag ee ‘d 
a De. RS ogc ae P =3 ‘ df A ASS Qe Mer Ae Ie. ee - (OR (Stee 
ae © ata ee SD Sr So OS pee ete So i\ a ae 
ae OB Sem ae 1 ete, Pte ee (Ba) Se oe NN. sue ee & ef ye Ae ae ON Pa Oe 7 oe. ae 
oe an <a c a Sy ie oS 4 Taal OSs sen de. Px SEE, pwn ir pS oan, ae wae he ee Hg © Meee Gia 
i a eS Spee BS tage = aaa a mht ae. ee ih. <M Ree Da. sae F ea an oR ee gn we = Sa — oo 
eg e WK OS ZT s Seas ohn hy Mee ae 
3 a | a Hef Saas hs : ‘i. ad ‘ Ne ee SX. raat SN « yi #55 ogg ees 4 ree, ms - 
a pO LET te a pe ea fo ei ak eee ies es 
Cae “4 eae a tae ae ie o. ms tye See “ery? ." 3 a = 
ears oo Lee eS al Mie i ~ cs - 5 re ms 
et a ere oN (EES ape ._ os ff = we acd 
is» es ‘ epete, a) tae _— aaa a a . ; aoe 
Baer +t a \ » 2 e oa a : oe 
3) Bee is, Sie, ZZ Beis, a ie, (© i me oe 
“ a oa ee LAG oat Faas ‘ Oo Gl 
; me 1 a f 7 ae Bt a me 
gael Be oars - Fe - cea 
= Z = cae Be aie Mga ele! see é ’ a 
ea . - of eS i ee ig eae ion hy ” ae 
ae Pi oe — a ae ee mE i my TS is 
sae, 7 a ee el f res 1 “a ec aa aE 4 re, es 
s bactiiese a Ze bh Es Be . ae Nic ‘S a e3 m7 ie mits 2) 
a L 4 1 A DEN WL ef 
ne eee Fi se er i. ee a . oe E a a . oe 
Bee oe “& 
oe game 4 x 
“Ue oe sy 
Oe ae 5 
eee 2 
ees a: 
1 — : 5 : 
Veta Resksesinentll 7 : 
area j i anges ; 
we: 4 i a i 
se = A — 7 
1 : 
— z 
a at et . OS, Se gia a ct * 3 
Ses ge hae Fe ee aad Bee: Sa — 
ie vane ee. ee ae ot) 
eed Vom eS _oacadai’ ccs Oe ee”. eral 
: Rok - Be ; ie :. - e Pe ES ogame 3 
Bi ap ; Bi a: | See Viger. > Sa nie 
ao ee oo eee <= a yee esto 
as eee eT 


et 


re 


ee ae 
p> eum: ae 3 109 
Se a ee Sigh — <a 
ee es mis 
es _ es : ie ae 
(ere, - 7 aia 3 ie -atlege Ce 
a A ee 2 ay =: br’ ae ee eo gem 
eee i eae |) aa a === - aga eee at a eos ees? a eS 
eS ae Sea 3 ai a a — 2 _ Pars “ oo ae ee Meru a ve 
: ay = Eh ieee apie ee aera aoe oes eit St ae a sie ey Foe Sa 
met ao Se ar ee a eee Reet eae a 7 ee ae ae i" 
lee: ee pre ri 5 Bey) 3 go ee: es. me ze : 
ee Seo: Bie is Bees fee, igen 9 a Se ce Ba as ai se 
eer So ot a ake Sie bo gee tes < ( ae Se. | eee Se ce 3 ee: 
ve: ce jeer e aS - f Be ce aoe -_— ee re ee 3 eee oh ’ : 
yh ec a a Sette % ‘ovate: ane e's eo. eet. aie 7 or ee zh J =f E 
ere ~<a eee of =e r i ee rete. ks ee ae * = * 
<a Eng pas. Za 5 + re eae ey ee Bets 50 DST 2 ey Re a 1 
ee pra | hae Rae Ac 5 toe Po eee 1, Sagar om ea oe Foy 4 
a xs Ee ga i cae Sgatat a eee ee ; cee mee aay 4 ; 
pe 2 ae : A ee oO ee “Sas NES a Sc eae ta apes : ; 
‘ = eee ee eine es Re Penn oer De el a oe : 4 
ee eee . nities Tc a “Sees yb ae oy ie 4S as i ae 
7 Cee : j ; a eae Se eas ye ea ere ae 
a fecha ae se Ree eS aS gh ae ao ee gaa ae oe. ae 
ee Bey re SS aie are ee See oe eee ae, 
. 7... Sa Pee | a ae = Soe 
\ a aie eA cee) es Be es (ag ee ee aA Me: Saat = ee 2 es sete Wee 
aa 7 Bt SP ern tee Med ee Oe. Eis, eter 2 er : ‘ ; 
\ P ee pbs 827 a fe cde pees Pare 2A Sh eee mga Oe ee tr es Mi See at ach hate as 5 
St eas as age eae ahee ree See ee Brae at i ae ica? = > Ee ot Pee * ad 
a eS 2a aay | rs te is age oe -  nae eae £ i eae eS a ay oe 
a! = Bae 2 ape’ Ne ae eT ares es Sr cs SE een ee Be 2, age eae eee Se eae of) a ee 
es ee Ca aes ‘= A ae ee pes Sate es) ie 7 ere: Soul ptt. 5 
3 digger ee 3 a Se ae 4 ic . een fe eae Lf es 3 hoe Bar Sai mer onl Pate ee, : - 
ae yea: ; Seer Celie mes ee cree anes ee Bees ce eS. eae ae 
\ 3 ee eae ec tae Niet eo ae ee eure wee Or ae i ea EA Sse Sea tr : i 5 
. ae fh a 5 ‘ _ Sita now ty eT hare =4 eee > ee oe , ie FR ae eS d 
- = $a Re Ug eer oF or Se ein Sey, is er ed 5. ae nm ics a J 
ea ct ag — aes i ea fees < Eee 2 ae aes saa Cr eee a ‘ 
a i Pht om 5 Recht <= Ser = ei per a Se ar sy rte ets : $ ; 
coe a pes Eke foe So = aes tee Ge me gee a Se a ey Fens ; 
‘ (Se ee a cat ec meas Miri os a ot ee es ee pe : eo! a os eae 7 ae ae ee 
Bee! = aa a ae Sepa ie EAs asta See Stee, saa sae pa ae ei tes 
3 Se "eS a ies ree et Se Ss err aa . sar 2 FE gait : 
¥ oe a tak: in ve (omen 2 Rach ae ee ~ PS tad ee. = ae ee re " ft A 
s oe omer! = i > os ae a eae | Vig See ae ey aie ee see oe atin Pint 
| (Ee See So oe Sy Ms ‘eee ara, ae eae trans: aero” eorer oie es si : r 
3 ae ‘an eee pe ee <a Lene, oe oY» ern nie 2 os 3) 
; oie Sec > a eee ee oe a> <a Yee ee — i pees. zi 
row Sy te . 5 ae hie er. es ers, sips ae Rae's tae I ; .7 
> ae eer ay uae > > a Se eae Va Je eo a aS: es ee al BF k¢ paras tare er : : 
 Witaiales es Sf ge eee ee a. See ae Sa 3 
SL) eat Pikes aS ae ie ae PL ee -ar Se ae : 3 J ij 
en | i. = ie * a ier cei ice * ee a 2 eh ae ie. se Logan ee Poteee e a y ee 4 
wh TS ye = tas eee ay Ree ue Ee eee = eee Sake Bae >. Sie = eh: tke Ne 
¥, 2 ae ie ee J oe Z esi P = ee ees a : 76 ae 
es cet FE eee pc owe Bro ss Voges os en iaeei 2 = ao ae age Pe or, ee Fi 4 ris : 
E A ne Sear Pie, eae co ee oe aes ae Jeera: a ae Gay yea be," tp : eS 
Sits aay Meee eres ee : ae ee ae oe ie ae See sae ta gt A ae : ; * : 2 
sa aes © ae hls el Pseie i Cae a oe eS eae ee cae ip AS Sea ee eaay d vee. 
Soa i eae eee E ie en) Re ae ie pfs es Ba Ses ie ees es ae i 2 £ ae 8 
Neier, 7 eae: oe "Se ath Sew ¢ Se eas A eee! ctee eee Bei RS oe 5 a ts aa 7 r - 
Ad Ae Mere aa 3 aa papas, ar ae eee is Pee Besgeeey Rae ; in af 
| eae ee) Sai ee a , ios Sa | = Oe Ress eta oe Ft eas eerie ere ae A Pas : : 
oY a Zs epee ye Sie s 3 ares = 2 ies Be eee ea ie. A ae Ei tetas ee : F th 
Z Ss yee os ee ae are Se oye Ss > = Se ae ‘ ae : : 
Meeks tees Se nis ees : aoe rer ee ee re Mieke a v2 6 Ss inca m4 Pe of 
BAH fete! ed ae eet = 5 ee ae ae Sa Cet tae Fe me gs =e" ee ere. Sees Me: : . - 
ire coreg ii eS Aas res : oe a eae Ae es. ace eh = : ‘ 
2 : | es eee ai aa 4 : ete oe Be Oe a Aare ee A Sega oat es ; 
Sey Tes os ee cr ey ee ae Sea ee =o Se eas a ee 5, SOSA eae : fs Pe : : : 
> PASO Sree eee ee a ee Se. Se Pd ’ ° 
Sh Bs bea ies an vl Tiss “ie eee ai, mene + Ot aoe ee ie oe rae 4 F 7 ;. _ 
oer he eee aa i oe Sie a Poe Bers Cosi roe peer te eS Se G i 
j a ee ee . SE Ba een aa omen ee Nes Sienna : : : 3 
SE i a Bes eos ee sae epee i= Re oe Fen ig eres Sea 5; Pa : % ; : 
€ 1ee Gyukaeor © a Aguebead oes = a = "RR Fee ee ise ae 
sat Ties BREE Se Fe ea — Sea pes. | SRE eg ecas = Tic Gey a “3 as aed : 
“ree Gama kd Be Pom 8. ameter tne eee ac : 1 ee : 
_ Se Seas sa a Re === = ee ee ae : 
nf) ee ie! das | me fag St ate ag TE ae : Oe ae ae " 
> a Re ae eee. — sae Syn Marrs Fale age ee Mea 
oe S neers = pe ee os hates oe fee: ie eS es at e vee aed 
*. ae Se Eee 5 eh Tae Stee | i ‘ cf 5 
o@ Baya ea ees oe eee ien aes Bo ge a ee r rare j 
Co ee _ Sees Peete. ay SS eee hae ae a Sal as baa : 
| = eam, opie tee aeons et > =) an aa es ee ae i : F 
ae ae : oy ae es oe 25 a eee es 
Se Ge her aa eaten pee. Sani. - : <a ee ee 
cei ee ae ae ae Panes: ig ee “a a * eee ae : a : : 
SoG: Wee lai ene eee Mest c8y ee ae ok 4 ; i 
* ieee & Fates We te a Sie igh eet ene ee = te ena eee. re pee sa a Wes ‘h 
Je ie ies i =, = oa ae ee YS Bip Pg Se - ee —sweee 4 Pay i < : ‘ 
aes Sa ———— oon ae Bsc gare ame Se 2 ets) ie oan Mag eas | 7 
|) — ———— oa Pee he ok Sf eg er ene er ee ae ae * 
“ Be fee eae - Sarees ee eae age es eS ee a a > = i : f ] 
' ; eB ieee jaa Weezy Snes = Bid é pects oo Se ie 2 = pees oS yy 7 F ( 5 
: bee, oe eee see : Fir coats Ieee are cae ae Sah A Se be 6 . a . 
sree ay acy EAR reese Fees eee ree), ees Be fae aa a. ae § 2 ; bas * 5 > * . 
MM hy Pap eg Sia Rea eee ae i eS ee . ee ee ae oe ae : ‘ 
: oe ae ra Ser | ae + Sees oe sae ee ed oes a ot seve re. Fp sin: . ae we " 
per Fk pik Pee, aya ty Cae Lic ed eee i Beco St aan es ae oe see eee ee a ‘ : = 
za Pip iy eee ey. Ss oe Pe o gee gee Saale & Magee 1 ascii ae 
ce.” ae Bea ot . ee es EE eee SeeT LET Bence ial fC phere uae ee See eS Mie * sande r 
ary 3 hi pe ns i cae Eee Rec “swe Se 
=) & o6 0 ee Sen. ie: sia 2 Yi ere mee ee ae eee eS . 
et we es is ores i re ae ane’ coe uae SAS, eer oe fr ee ei s 
Tua | ae eee. ee ae he ae FF sores OTE a eae c (ee eae. eco = 
pe ee : et ee eo ae ee So a eae Eee a = teers = : : , 
mr te <" Sp eae = ‘5 pee er a e ie z Poe ae ; 
Peet «ae D- - . Saneeee ‘ aa. cas =e oie Lat eS oc Se te gallos - 
a) ast oS ee = ge Be ela ae ee cet cre Sere. Saas kee : 
Pee Se 2 Bas ys a a ee ake gaa WO ae nos eee 7 ee Si ae 
ee ares gis ie: 4 S oe ig ae eee eee eS aa ee 
ies ‘ae, 2a 2 eg “ee : a . 3 Ate. ee gS ar Sa Ryule 2. oe Vas aed : : tx . : i] 
RRS Eas sh tere Aa a oi ae aneven ol he eae Be, neem ; .. f 
Seeds okes — ee Lah See a ee ge oee oe ae gg ee ee et i en ; 
a s the ae Sat ie aaa ec = och egg eo ae ee Se 
Ber deo + ¥e Ses oe by = ee oe [ae at Dap h 28 ee Me : ; 
, igs ae: a Mees i. es "ae, eo 2 yeas oem es ee 
a ee ar see oe 9 Ba gian ae meg a ee Se ce ae ; 6c 
« ae oS ae Seg ee ee, ee oer. ee Paget. ee A ae, a Wks cue tid 4 5 
aw see i ee ee aS Daan cee oe. es See ee Sly ee = yey NAR eo gate bie ge j 
sh,= 3 Re 3 Bc * 2 Sine oie ide ou ee eae: ame oat 5 epeer 2 § x 
Se: Sees cs SaeEREN, = 5 zs iy See mi Say al Ps, 3 eee ae eae hy ae ae Pit ae : 
a Sigetea ee : ee ey it a ae ra asl oi ign 2 Pig ees a # A 
ct ae Bett as | ae ee i anf cies ae ele | aig Sonat a eee yong ie ie: 3 : 
Ay Meme aes : OSES ea ae fer aca oe SoZ ees va 3 este bs hig « 2 
eerie ae i 3 Uaioe ere ae t sine pe ee ST ic eae iat ot 7 oie : 
—— i a or ee) Sees ee A eee “oie Gen Rn wg ig Peaeaera Tae ‘ : : 
— «- oe fees Shee ae a, Jee a ae ee ae a ag i a: ae 
Jas | Fe Per err re ao ese hao 3 Mie ewer reese) Se ? he 3 j ’ ; ; 4 
ee Bes, ee es eges Eat “kaa See cue ee es a = sa ; J 
eee ees ee kee 2s Dea Pas Des rita eee oe =a: aioe : ™ 
. ioe ee ee ee : Caseig = = ee ey es Pa SEN ee an) eet ae Se ‘ - me » 
* ives page Stes © he pee pe. fe: uy Be ue ea check!» a Z e ; ? 
. ee = of eer ohn ee a ae) shee - Z , 
5 Ep ee a te os areas Be oe i. Seon ; ; = j 
rs ren er "ie yates — sy a pas tal — ae via >See = ri 
| a % ct Seip E 
. ieee a : Ss hee Bee See Se, = eee! Sel a ay ar 
jee Bras ee pe ot one = ome Semel : site. ee x 
c perce eee egies ue ak at ia be ee a ee Br a egos ‘ ¥ ae <a : 
i Be a Se 3 tes: Sa eae ce es ee. ve ee = ee i orig: oi ad mS 
— ee — ee eos Sg be a 
, a “Sas : eee ee Sets BB. abner, Jo ee”, as ais : a aces a 1 : 
y re ae 2 es. 2 lieth: “ee Saag aa a Fr Lanka ee te 5 ¥ ey a age 
f aa Se eter. ) a + 9 Smee iseea ie ae | OO CS ple Sia. Abeta . i ae a is ES 
: be ae OS Se ae a Sti oe Se dey Bee. a ed a 2 ie oe . 
: ets | ee : =e anes ee ie pee es se Bu Sey sleet = = : 
. ae Ne a Wie, © Seger eee eee a ee. pee ~~ 
a ae es eS f ae Te “ 4. = eee ret beat etc Be « : 2 
hae Rocca f heen e. Se ee pees " 4 a [eet : 4 | 
ete ce aa i ang oe Cee Sal di Ee pr aioe Beil yee ae « a 2 ¢ 
E goes eee Le 4 i eae Teg ad ie ee ase ieee SUE ss Fe eas = by ee 7 ee. are sp yy 
Spee aber se 2 eae pis F 2 St ans Aes a eo) ea aay ae ie es / 
aie ay eras Aa papas She SB a Bae: eer peer te ee eee - = ‘ 
eee eee “ ipe=0 TS cece K-52 f patie Ere gl . aan - to 4 < | 
i) eee . re ee Micros = 3 Bee Seg tines Pert Sg eee 2 } 
ee ae i 35 er ea a ere cate as Sa : Sco saieteaer is ie = eS | 
Be ee a gg © CO ee ae cS oe Peas eee ipa ai ee 3 
oe ae eR ee aie ae, fees aa  s : 55 | 
Be. ae aes Alef ie par Near eas ae 5 a Bf : | 
LS Pgh metas aed et eden "al ais = af 
Oe oN ta Stee ue - age aaa = en Fa: in : é * 
3 Sirens i cde ee ae poet ey re = ee ae a ee, | ; 
cS ee eae ee See 0. a 4a amie as i = : : ] : : ‘pi 
eee ee — J a = [ieee Tame ey ee cae = et <n 4 F 
a. et ic ae ae vi: SU. 5 eles sats ‘ ‘ : dss 
= lo Se ners ee ee et awe +5 ere = : ). 
eee 2 ee ee eee i eke eee her = ee = - 
Mec) an ; a eee LS io ee 0 See 3 ay e : 
ee eae ee ae eth ee aeenes hes ee 
ad aye . a a Re ass ao ee es ae Peer es ae 3 a f 4 “ E 
; at Gast a * ais Roopa ee Sana Cn. Bee Aah S Sareea. . 
z 55S aes <a > gas js ap Someta tte Naess a: 5 ae z asa 
oo es, A eee Peery 7 am es : PR ae 
ae, ie ye ie ae as aes wes ites Bic eae ‘ Bia Be Ao 
= see aids ae aia Sepp kins ae roe weer Hace ps Seite rere Sia tes : Soe ee 
* (ah ae oan > , a | Ta oe ea paogee 3 Se ao eer ed ; i ™ 
Se eee t ‘ ae Baebes eget 2 eames 8S ie 2 eee ay 2 ‘ = 
a: fetes 3 Bree as: Shige te Bm te 2 eae ae Bi ee : aes j 
ee Be ei a ieee in eas se Pe 
.: aa ea > es ie a si re ioe 5% 5 aia eS EN oa 
; as ¥ F ee eS tik iia 5 ey hike er 807 5 3 Be ates ae % 
i oe sae ee Ie ae a Ghia Bec ; e 5 
r i — a ct eee “aa ees ee! = ce j 
yi eee eames 2 ee a {485 ee ca aia tre eee as fa ay on : 
5 ee Lae eG Fars: sti re wiak Se, eee! Sees aegis : | 
> ie a 7 ee - eee: Tr hey ee ist eeoaae f : 
F : ; er atone MATES aes * ere er uh tee +) saat Pa Sige ee : 
fa a oe +e eed aii ag Pert Sale epee 7 oe 7 i 
: 2S i +e i =a Vi See Sees oS eee Ser a = 2 mae : 
. epee Sa ; 7 ae as oe Sei oa a eee ; apo) aan 4 } 
Pe STON ae "ae Pines atl» $ : ee ale By a cle ill Pe (oe Te mere Bg ee eee Rig sto) See, :- +m 
env ee are ean pea SS, eS ” ae ‘oa Sti, i pss ceed " 
me SCs ee ee z a Pace Bs a il Po... see MRS eS rt : : | 
ah cen i P See gee is, omer he = aaa pee Se ae i & = Le : . 
Epi ages eee fe a nae” TG i eae ec. ae a ae. ay Peers Fas = : i 
. ra 9 fk Spee Z aS = eae a 2 ee oe ee ie a = sons Cee ea Sarto a ie Sarah i cw; 
aS Fer ee ae ie ae ems ae ae ee oe ae Sor a eee oe ete . x : 
: yaeases fe & ee a ee ee ie Ly —- j eS sa sae) Sake ae oe ott RSE : 
reese Paes aoe. Ss es eee ce alain ce de SeoceN aeamme— 2 - eee é : 
2 ee Mee n> F me tree fee ae: re < Ee ea! tae. po aS ae : A at epee oe Rs 
pee ek) Ss - Se Pe a. Fe eee eee se Baa ae Ay 2S Lae igh s f > : rye 
oe pane ee “eA pee a > ee, ee age 2d po cals pet 2 ae Scere ete si t 
a - ae a “eee v pceaenat Se ee a Meee $ 
% re fake 2 es a be 7 ee ey A — _ Mi vee a ” (aia Te ei a"? caer ¥ i Pe ces * 
3 er i i Bere joe, . sia oo) - res ee a a OK Sees De er Rees) 2 = 
i eee : ae ae ae a Pee 2. icaeemans © ies a A : 
M Bee ae pt a Se i Aub ak Se ee i. ese cs pee Se nee c= ae ‘ : Se = 
Bs eh s . + 2 ee ro ere ae ee | Ba eugene Bei ee: Slee 
a —ieera ly = a ae a 5 oe Bs phe tan el Ss > aes : 
ne ae A. eee Bs. : eee aa io eee aay eae ae a : s 
oe ee ; ca On ge ee | Aare. ae eat 2 eee oe Bose 3 
4 ate Dae ge ee o4 i ? oe .- Paes Se ee fr ree: 
1 ie Speen ae ps ay bgp iz Sag > re eee ae fot 8 ‘ ; 
< ee oda , ee ee S| eras $0 ae . : 2 
2 ieee a mies. OS eS ea ay) Be ee iS eso Vea dos. eae - 
‘ Rae. ee ‘4g a tame? ae ee Say J eee .. a ee <a eae r E i : 
oo Sg ‘ ae oma 2 Sol Teen ae appa one ea cl a o eae sm ‘ " : 
Jats ee as a ene” ae 514 Sanus ee eee sae se is one =% oo! ames ; 
aoe ae ae ee See a ee ae pe ea = ete Se i end ae ee 
aetna a Se : ce ae np Se oe ES ata i: et a : 
= Sh Sa ae R 5 Sao Nope ae teed ee Sas a Shae a roe era t ; 
eae a Secon! pect ren co Be: Sa ae 2 et. . ea a eS - ee a3 i : ; 
Naty + > (a Mee pau ee ge oe Beecuee | 10 A ee ae mar Pee os £3: . +s ‘ 
4cs aed = im af raster atta te Beet eae eee - Ly ee ¢ : . : 
: Beda and ae eae i erate pe ant _ Sent: ite unde ey Fa PE x 
: ia a ad Bere) Geet i ee oe SRP , = : ‘ 
. ae ee ae eo eee ee ee ey oS 
: oo . a eel ee Se ena eas ees Pe a ore ES Boer ee. eae za % 
: aa a oe Brea oe ae ly eee ae he oe ees a oa 
> aa ee ie J ee oN SS, Greenies ge ea eo eee aie : ; ; 
> haan a Se Be ja eas Af Raz A) ae ie Ss aee T ree ee. 7 bese ‘ 
- <a Si A ae cote a See 2 ee a ag ie oe 2 a 
: oe ei: ee a Sees ee RS caciie eee ‘ a ‘ : 
oa = et ae fat el ee 1-4 yee, AS Ki Oa a ee oS eels Bret “epee iy f 
, = ns Pe a ate Po ener ene Sa as ae a ee Se it ne 3 2G og = 
4 rr ae rei 2? ee ae Ea ee eer eke SN Say) | (i Eh Beis EDs, 
x, aa Ea ONE ene yee? 5 3). er eee w Ta Be 
ae a a 2: eee ea ee as ees en) oS See me at I Pete ae ae eae 
« fehgeem “9 Bg Sats ai ete Witues: ~ e Att Pa Sener i aa ghia Li Se aN Pity : ce 
© a ee fue. fa) eds “es 2 ee ie ee ee eee : aa ete St = ss 
a ce oS ae or 2S is ae pet a re ene. kc: Re ie (5 oe 
a ras ee to So SMe, “Ses Pee... = a dee res aaa, CaS Peas + ~ - ee ee! « b 4 
: aie we, ex te i ee be ges Be os, Coe hee hee Ss in eee Stee =o 7 ee 
y Se Sees Bers Bes Segoe eee =! ae os NY ippenes wae 7 Cees oe + rae Daler a eat sé : te Z : 
: Bree ae Be ys eee ee i ee ae rode, io ome soars vel eae ee, eee: Nay ist baat Se aes “a ‘ ; 
- <a ME ore eee as a cn aa, i eT pe eI . Soe 5 ay» iy: Soe ah aoe By - ‘. + aa y » i > 
Ewe ee ese ee ee as eee O Sig Feber he. 7 + ee ee tg oie eee? eee: : : : ; 
ese OS. | es ae Rage ae a5 Uae SS aceiene ees toentec ; ; ; : 
SB es Tae ne Re ae ng eee ees Ree Borges he) one ee ol ae See ; E 
2 Ge oe So > ae fee ge ‘| eae ee er Sc ea i oP eae ‘ 
eee ie a ieee. oy 2 eee eee ee Satu gpemeeee  died Ie iy aD ic ag Fete aes 4 . 
Vacs Sees oo Soe Re) ae ae Vee he Sc ae Oe eo es See ae 4 Ra eee aha FS “DES, 
fete CO, ta rs eames & ge Va eee Pic. ee OS Soa 
= (oc > aes hey ee eae oI Te earge te Lae ca es Pes Bowe eee Seti. ae ES rts) aa 
+e . A a, i. Ta ‘5 Sie Soh ee a ae ay eve ae eo. ae ‘ Pent . : 
q ee Neg 3 Pea Sie ees Siee Rd cs 0 Bree ne heel eae = eke prse.lee” ¥, 
> a gee a iii, eee ig alee es Ae. ie = ea ape a ears Guam 3 nine 
ee ae 2p ae ee =" gees ee eee yee B= ta mie as Re cg a 
= i > as Sis =: fia a 2. eae a oe = i fete 
ae ae aaa : =e Ta ae Dee Rte se ee aa fea ne ae See ie = yee 5 2 
a A ee * aS ees on eee ee oe cr a oe i A 5c PR gg Se hs 4 5 at ee - an 2 ; 
ee se = A ae fo oe aa ae ae a, i aa had a i Bel é ah A a > a=. cia 
re es “seeders 4 : i OPH % tae a ee “ara so ne: eee se Rie ae Ps ites oe 7 
ie eee i Se pe: an i a ss Sane eres. Nes. Se = ° x 
> ee ey : | Sea ere er, a és pS eam ear up Serge a, ee See ie et 
ia on” ee ay eee | eR Senn ney eens Sie ee te ee oi) Sree = = 3 
ts ier a we eee ie eee ON 2 5 aa aaa? sco ee ee . 
+ ee oe Pere 65 fe pie erers eS ot peice ae ee, be a ee Ce aa aeons 7 Sl ab 7 an se E 
4 oa eat (Eber pene 2 ees i ~ ae tae pee aa eed 3 es "2 mae 
tr ee oe 4; i abe. Se aca es ie roe. 2 : i wa : ‘ 
eS i =e pas ies aa CD snd Men SSeS 3 cate Sear S$. Ew oll . Bhs, : i 
Set A Oe | ane nC ae oh ipo aise Sa ae Vea ee 
ee ait tert EE hs anaes oe Se ee : c : 


es 


5 


wa 
i 
> 
M4 


ai 


Wise Et 
ae 


RE “a eae Ria ge Ren at Sh cy 
“ae eae \ eae. oe ee nee ne . 
F eS eee aM, 2 Fie SERA Poy a Nae Uw eee See ae 

ty, ce Bertie ea i see gaa Sa RR ea aa oe a fae 
=. aed a Sees st MS ca a Se a a eee a 
ge ee es ey Se ch pea Pay ieee) ney i ee ag een 
ae) Se Ange ip ‘ee ee neers = 3 aaa eee Pam Re, "Say iia tae tar Been: nn Bes. 

| user eee pa eee ee oe ee 5, Sete ee eee ee eoieee ace eed Be —_ 
S) ee: oe a. ae Cy ea, i: Sales ect i Zz See Re) hey ie Stee he eae: pon ats o Aaa Ba te: Peer. a ee See Sax ; 
Sas: a! ine ee ae, U7 ees a tar CNET or er eee Bie i) eae Lee p Tepe |, ia ae ce eee" Soha ae 4 
eS ary a ae ee ee ey ai a ee Ripe: ee See A eee Seo Sa ies Gi!  . 
a a ee trae ey ee nes pa oe eee Bec Shes ie ee Bae SCE Sot eee eelge “4 

ee ee -~ Soy wie, . TRG 550s i i ek cee Aer > ee Mc Eps ae ee bid Perey oh ee eee | is ‘ees eas St an ; 
a be ee ae va Carre c!  * og Pe oe os Fea |. ser tae LS aS Sey es Pas Se hema 5 Pa ak pi By eae 7 
r (ellie oars Nie’ see sian a eee Bret ys mala SPs ere Doe ee SR ie Se s gp POT: ae eae OP PTs, lm fe i ie ae . 

BS ae ea. coc ee ee. ye Sie pas Ross. >. i he oo EP AIAG Sop oes Cae eM a Renee Ries ie. aan ai tht, eeeeececeeta= a Beg ee ore Pied ia) 25 ; 
ate A ene eae el ese cam tg Ree a LS Ge es icles ae Tai cate ge oes 4 Re: crea oa - ae a 
nae “Nell Coe 5 uae Regie) ete eae eee” vee asia Rg he aes re se Set eae Bear, Shy oo han Serene. Sie ge Sei oa = ey ee } | 
BNR RT ay ‘Teeee es eee, ‘Si eetce ” aai 2 ik Sc, SNE ees ce : ere ac, Cpa ae False ae ae mg 
ay. aie Sti eee eens PS eae.” ee CU ps Saas meen ps ge een A MEN Se ast Seek ere ee ieee eo oN tae amen ea ae eg as _ 
ae Sat) Gh ante 2 ean oe mee es ck Sie Seo Rs aia tok eae SE SA) ea at aa uae tate ers sea ay a ed 2 eee het a Re tere : 
a ee tee eee Fe Me cinee  Seaian ges ae eee amie opal" 7! 2 Slane AN MS ict ci lela 5) peer ae Se ya : 
RE nag soa) eet a eae sete eS pe es ea eh ey een) eee Lae Panett Pa ee eo 2 eee eae ie a wap 3 
eee Ei Ties oe Meg aie oe Lae s ig eae i) Wisner ei eee Fas .: 
“iat, eli Soe Set Toe eee pg Gee oar ie aire ae schgs aa tee ka SPU st Ria ae aie 0) Saree en a et -, aman < 
. sy “Siete sh ENG eae nee pena f eeegiege se he Pac Reh ae nc Selene aac tiaerata = ae Cees ae Be es a ie 3 Sees ere oes a Bs be aan ie as: a - 
E . iia x Oe, 4 Bi! ig eee aia ape Tn ee pe eae ee i = > ASL etna eae en hin hah te” | Ree ma Ss ela See 
cae Meg - Seen i 5 i > aie re eG a aiepeipead eta h Wes ae ae : SES eee Steen ae “a ae Bic ee a Ca ? 
2 Be eee | eke, | aie i Memento Rea ph eee a | MNRAS ABEL Sg)? Hy oe ty os ASSES aimee tht ne hia ht Aue; es areas. 7 
_ : arf Raa 2 ae P| eee ae) Bae eel 7o  k S Fo ae ones aa om pene en o : Se f 
OWN ee Vie a Ber eta = peaeia Pi «eee | ae ae a JOE ee F ot ie eee Be ce \ | BR icce 
} > Saat Fae ahs Pe ae i | See Samia Ble 9 ae SSS wae aso, epg aut (oie ee or ps: <; > ae a: i | " | 
| ee a eee ay pee. ae at Oo. 5 ie [ee ea os , Beh ae ee a alia. hee So ee te So: ol ee ne oe 
> 1 ie : sf ete. xh iit oa 46: ‘ye Oe ae Mes ee) Wet pal ee : ree Ge : oe ee : 
: cy | | oe ee ae | ea Teall 2 ara Rae (pep ore Us eRe Sr wt “cht Ress eth i SR te Se E i ete ent ea ao 
ce a 2 an ms Sie aang ee re is Lo a : Be oe Puma Bet eas = ~ eas. Sak Re ieee ES ee eles 
opts! ag a Fe Zs Sie a aan. |. ee at oan eR Se eee ee. ss ne i. 3 ia nee ee a 3s <> oo ei sy ain emis 
haere , Mets Se al a ake re pene tee Seema oe ae aes Sa as eee ee aM Rae yes pike. ow MeO a St ee af 
a me ee SF ‘oa ee at, ae eee ere pee. hye rs NS AS Oe i ee ‘ gcpaieweiel i) eas es 
ane eee ey hf a Uosrepetega. a Sa es Dai yy me. Las Saal a aes en ieee Hs ge ot seer i re pleas ea Caen. Mo aera : 
ys ae ne year > Ed Bete ps pcan one Ze mmase) Ese Be eae oe | Sa: sick SNe Ni ee tn x ete a Gee ee mee eee Sa 
ee rere) oer? 52) Sa a ho a BP Sas ae a 2. are “ey eee iar 7 SORES No citgae ea oma ie. ae nie oy ’ . 7 
Viera eae Oh Be eid E ns ee tt are = i 3 Bi). fe ‘a 3 pag > Paras? pe att. eer a> nee Pe, Ue ate esta 2 ue Ber ey ... Ry Le ie oe ek j 
= eh Be 8d ie See Baie. eat See i > 7 nee oe Te ais, : eae ‘¢ eee ee aie, ahaa ieee eet ae > ae bern eee ag 
ier Bey RS ary Terk aT. ) ees Ji ee ea NO et Sp Ae Priaiey ia, Mae Seen Se Sain = iat eee Pee. eke ae eae a oS gaa a ie 
1) Soper. ees. eee ash: <a aaa MAS ot Ss ae re og ss ee eee oe Ae 4, eee ie: 
ete PL eee ds alee WS ee i. oe ae ae oi eases ae bi se Ae Adan Saisie hae oe Fe ee x ot ear eee ee Pap | Magis) Ser Ke aa gta) rere ry) ee am 
ee Ve oa (eek Ste MTOR ime Dee oe Re i eof << ii d ulacs CA sia Ea gs 1: GF ech oe re rere) iL Pink Satie Oe Gay ee et oe ea? ee tare ; 
sete eee, tee ioe Ee te esl > Me Soa SR aes rice Tap oe ig eset riot sty aay ae Sea Mus . Se 
pe rs pat ee ae ire BR on mae) lad Ci ee rae ee ies Ss ee ee Se Tia cee pe 
2 ee alee) Vera te Sse ee ee Bp F< Jig: ee Wes: ee ee poignant ny. eee pe a Tete are 
eet pi a eae Dye ee ied Sis Cae Sy imams SS Se Saree. Ss Ais GRE titty” gegen AE. 4 Sure Na oa, ane ees ON <TH 
ee De alae Tie de a oe Haha pet pt lath Aas Same ene ae ae ee as : Soe : 4 mee. a 
on ci ere ee, ian. tien te Sener Pein a ty, ARR aria Sh IS ee ae 4 Pas og, ri ae oe hi Ue ea eres" - i ae Se BF dee Kgs ihe 
Bees Gt “Wales Sh =)" Sas eee pe ag ere en wae: _ pee Lapa ae eee jiu) So a a ar Bee ame OE ae eee 
Saree se Da SRM Sond Nh 3 Bere oc a8 ee = te. Wad ga eae 4 ieee ok + ges ee Be “ae ea ak Be Marte 
‘ (hee Pn ys oie Mg 2 = 5 ae (a Posies pee 2 s Seve ery ay Seba Pam segs ri ‘eee So ek ogee ‘ned = See Fs Rat ‘Exeiee 
ee alt 2 Sar ee ee: RE ee eee ee Krit ith a Eee > ee Rape ees 2 RN Fe Ma gees Pe? Ga ae E aaa Pee tte amar ake ie Pi 
pede ae ag ae oo tan Ro Pee oe Cre RSG eae os tee ee <li, See. eae hes: oem fae ae ed iol Beas ae te * Deis Bo ot aaa iy eet 
ee se ons Be ee ete Bae cs Fie tel re eS is i ier q Sheen 3 he rg. epee ie ities «ore aes a 
ee Oo ae Memes ge > te eee iS ae ee ee aah Pe NS Ga ise eS es. cae AS v a 
fa eee ae: meee Fe age a ae aaa = ae en 3 Te. 135 Sue Z 
Bt tet tiene ee Sa ee Ee eer eae ame.” ee Po OE ee: fii a ES : wg sl 
id eae Re eo Ree ks es ae fmm a eee ot eeu tog eee eae 2 Sea Ea Sate eal PT tape Se Sa ts hi ee Ss 22 ee ake eae eee. aoe 
i eeehar yuOe ae ae not S.-W Mea “ “ae aa ee Bes ah ae afm area gna ESPEN me te Eiteth ope ot Be TMs REE eaten Fi wy Shia 4 a 
? SG eivcaen cies pet ee <9ci eae erie 2 (ae Seem ee ae Ped a ee oad ae Re. as ea ae ee arg 
oe se eee aes eo ee Bc OR eee mise eg oe tee Be Jona Cae Be Oe aaa Teer 
MEN HEA 0 ates inl % 5g SR Seas ae eee ames |) ‘ oe Seo alae Be Eat i ini anaes ee ia oe ete 7 owe. sae Se eta ae te ae Wg Ga Deore Sid : oe 
ee, ee ‘oe ea oe GTS Sook. 3 oS he Oka i 2s Geen Ces? a)" 8 Ie hs ae Bt cue poe RCVS 
ea cE re oS oe are es ns Mla oe a jo aed a2. Te Ree os 3S eer DDR eini fn) See a oe BS os as ee ra Z 
Pera ge pee Ga Sean ee eae cea creuine ie ei ay? SY ce ae it soa eaet 72 Wile oe arene a Se ROE ase aE 30, es Bi ay =, oe Tei ot aan 55) 
et Sg Meh prc ie as Reis oo Ye Bed) ee ea ee ay wag ar pimeeey yk Rae oe, = a 
pall eae a = ee Ps a aie |. eee assiien | ache ey arene Ae. ie cas on a a a A 
e 2a faa were eye ee te ce en oe —h e eaeea | Sapa Perrys ce pe ane a oe - ca tie pee ps . 3 3 Z : ‘ah 
May i SP err Pilea, ie) eae E a a - PR she)? cl ee = 4 ii. oo ag ‘a ve a : | : 
a anes ae pet I eee he See eae Res hE ae er a ia - eM a <a ee eee! Pe idee é 
: ers Bn atl re i aren in aes ‘ae oe, Lee tee & a co . = a 
eer ees 2 ae eee es ee ate es Wee ihe eae sda Re Le Ne ae 2 ee Ee 
i ICIS Sele Pi ee aS A ea a ae eee RAPT om orie a a ae a eee aa 2 a Sas = 2 Fy an, ae 
J ae e ieee me tee eee OL ae Jer aes Fis ag Bie oes ae. eee pe ‘Be Poe ae Be EE 
a ae Ls a ea fee = feria Sra, Oe Sepa Bi ey ode aes ae ieee a y SaaS i 2) sae Se fie) oY ad BE 
acre ee ae | * oe eee ae pa SHR NB are nea eae feo in ee ate pene Sy i aS “acct ao ees; re icky gi ia Cie ae ee ae 
sgt eet BU een tee Pee ys ee a Sie Rte ae net ee eee Bk ae id sis 
4 a as 2: 5g ee em 5 ae Fah ek yack 2a eae CES) See SS ae a Pas aM rye Oa Ce ret aac et OD paar ete te Gs i SS, eT na 
Byes a - aes a ee Sn oer * <a Pata ae ee ee =) Teg ayaa ca a SS Raat ge Cas Sai ‘oy Ulises eee oy 
oe ee ee aay aise. Po [eames et ee PE RS, AES a i ae 2 
eee a Bec sola. Pree SIL faa: te: aoe? ae ae ie, ope bee NRE ae Br nem © Sean 

Mais Be peace wis Peed oa (he ae ae ee IE ba + a cers ayes Ca ae oat Sa a i 7 a eee eae eat a a ——— vas 
oe Snag Sah) Sa E . a Piguet Lge oe eat 3 vite Bree es CaS eh ee ee +e ite) seeker a eee Bea hts Bling ty 5 a ew baler, 8: Saeele ay , 

* heey 5 8 ees iar oe i 1 ae 2s SSR eS tae [Peet aote pe ae Sallam a) SS a a Ee a ea eras lel eee oe fe) eal oy. eee wee 
: ioe ae Se j eee j ce Sea Be aaa ee aa aKa tes art VR eee “ii Fey Seeker ST Sy ea tale) Sige ag 

Penne ee Sg op Seaman apmers eRe is ae: eee eee Se 4 a le oll ” 

Re se eer eee, ee “AG SER eta ah pe Aa GS or Pa Re + ae = ani re So ee oe OS, a > eats kee) ae 

PS sii Oe ee 24. ae ss, een Ee - tren tor Pe ays eae cS 1, | eae hee ee Bee ot 

Es eager oy Oe oo sf © RU eas cet Seen Came Bee Wie Meee ame ation | ; ae er ee es. eae ee 
LSA epee 7 emer cle Sn eee ste ame SOCAL OM 2 eagaenee. 5 a eee. reer a ote 3 aes ae a & 
fee hae eet ames Pte = Se Meer eee Se oe es ee gC, aS aay et ee me "Gee ees Bed: Se date rei 0 ie faa ai a Fae 
ee eee > Sea SRE ey 2 Sha08 2 See) ot meee “1 eae So” ee aie ate ee ‘5 SOE ary ioe) | que Seas ee eng  e oes Mie age sien ee 
te oo . q A ae 2 ee me ae aa i ee ee gee Sear <a &, Pi clears ° es iit «ee © BB eae ye ee «a 
ee ee NOS pede as ot Ee tae. Be Gh eee ey tae ca ; ee, Serer ee Se ees ee ieee 

902 2. 52 ieee a Se ees A eitics Saag a re Seow ne es onal a en es pei Sea a). ee ae) ay paras eee ee RE alge = wes eee > ee 
Bete olay : ts... oe PONY Mi ate Wa cee ys pene | a. oe Sr) Adee | oo avs. thas u a cee a ae te ss 
Sea 5 a ae i eee 5 atts = yeas my: | eo iS SRM oe 21 Bi Suen ites BG ap a wee eee a ag ue fe AES eae 
: ene! ets ee ee Beeadlss s ation oe ee | ey) 9: eee oS ae ee 4 ¥ eS . - 4 : 
“es a wee 5 (pe ton age aaa By Bete, ney MBN eg ee epee’. eis coh hee fs foto i ep? 3 2 EMIS i hg a ba a: eres a0 Ae ee a is Oe 
5 gale ae ae ae aan See Sea ee lke. ieege >, agen ae oe ee rs Bees eevee Se ee i ae = abe oe 
LPR Oba Phases: ae Ec ee an fhe a = eae Ee 0) aan (ea 3, ieee ie a - oe “See <3 Le 
<2 eee ae eee Bes. Ree. So 4 ee Bag ce ‘a Sash ee Bing = Bae” Ea s ae tae i Fe a. iis ~% % = ee =. 4 
Se ee ie a al pee ae SS igs Rea op ee Paes Nan cy ee ATS ERNE oe: OSS OS a ie eo  . at 
1 Ss OO inas betel lee elastase! hat, Se ae SS eae Tee eRe Bees Yee ee | i ae pI ae RE AT Ch ih ha Press ee eee 2 ee a Ue Sey ae, = Pet Gp =) aes yee: 

See ein. 2S tes eee a ce Gi aaa aa Se eas een ie beat ue 3 ae pee ee eeeet he. UA a a ie a 5 
Ee a ed ee ee ona =: ieee as ane He eh a gi ie cos Sa We Coagaee Saati \ 
: gE ee ae eae eae eit ey er 2 ates Brose, rs Rs Seer 2 te oe am sya: | *sagereeaty eae ee - a ee 2 ee | ' 
te kode aes a ; PRR. opamp a ee x TANG OSM oe ce £.; uaeiraeee eer o>. eee Wieteg) Asam Re peed ee ea Ny oe 
: Bet aera A etiei | re de Se, a's Aas a Be cmp legs SON A mm safes) RES en ad SCM oy: So jas jee) ee ae a ee 
i! ai en ee ae Page Renicen peat! HS) pee i ieee ee ee Byes tee sh, eee ph a cies Eh! Sheer ous ee Wa. 8 Bee ba ier ee . le 
- daa eo io" eee 8 Panty cierinon Oo eae, ara estas ae Ma ay see ey. Saag a HA a ac cE ier a a as 
+ Sa ae Pa iM em Oe ee cy: ee | a a eis 2 a ia Se Se ie eve ee ie ee Ege 
eee Fa a ee ee as ec: Smee tae: oe @ ae rn ea SR RR 0) sho ORS Fe a NC ed Sa YG! SR ae bes “Ee des amma L Paes 
1 Sage Oe aera ey ee he ae es te ae Re Pal). See ee a a eb : 
en eee ie Fi oP eens Ms as ae ae rsa coe, Se ee Sais ae ee Res ay eae ct . ‘Se Barey © te ease a ae ee %. pa 
ete Th Ae - ea ogee Cat y Su Oe piece Pew oc. a Spee’ FS 90 SAAS ca ‘ aaa bere ari <n gain ah ety See ce aah Uae ja. a a . 
Ab ong Page ie = Sah PRS is ek Re a Si IOS R ry 380s a ge tas. “ic ieee et eae b ie: ea i an 
eo See eae pam SN fee cr a a) Ae a raneeesogePon O° ee er Poms apa ce RS <a oa SAA A Ze. ee oy A .. 
peas eee gay: | EEE SCR Say La ed ee i 1 ie 7 ie ne = oan Re ay Gap Mo st GUS eee Bee Ceri or? eee Dn 3 satel an Eig An a Oe hie 
ee Mr Oe bi as Pe ci rhe is eet ences oa ae En fat Pigs oN =n “a Sei 3 Salome eee * eee saber erty. er eee ees ee . aa cab Bie 
ie ms. = eR OB As it et Ooms Fame pee as) SOS ae URE  Peagt at cater. Rats ae FL He eh eee BO Nee ae aa pe ene : at 2 ‘a 
am Be: = Pe eS aoe es roy | s/n aaa Sarna lea a i rac eae = Tiere a! aa ae Bota, ieee oo “o ere ag 
"4 a ae. ee. POS st So ceeae ea Beet se eee 9 Sed a els pea eS eh ioe el er. bee Fa aie a sae bioerines es er ae TE RES tis trot a 
| : * , ee eee ene i a Pie ey Segre en ned Sy ites depts ee Bt MS a es = 
ee: | Sane See RAEN ee ce eee ae REM ate Same ae aie Me agetae S'S ee 5) pee eens Ss a, a peta 3 
ae . ee Segoe s+ Case MLS ee Re tne eam i WE SN 6 :) eee r. eo greene is nee. ois (ee eee 
bie eee ce. ee ee oo ees t . ones oe a ae TORE RE eee SS ge eee 
Pili ae eS ewe >. eee aan Pie) aR a2 4 ee ae. Eee eee Paap a) ee YS ae 4 
te ge ae ee Bees of Se ae ees. oi ae eee BS, < se ee ie oo! Sepa Vie ah oo ee, oS Sie eee ae it geoe RST ere rs. sega aieama) eal! ere pra yee dee 7 
See a YY s a a cretumraNeeee "5S = eee ee eee Sues (aes ore AN Se ts Pate scree ea So NA! - 
aie ee a) he ta Saat <p aes ‘ee Rian oes ot 5 dV Seal earns ay ea. hs Pigeon bay Sey 2 Wey es Biter acs Sedat Spe ae he ie aye eae ae ; 
2 eke, ee aaa |, es, ee fe een is? eerie, RR ae ap doce Sem | vy Sata le Re or aay . we oe, 
Se oasis a oem ees aries eS Be Sohke saat ee ea ee ay é ae Sits Saas alae ee ae ee ee ia 2 ar 
Pp gee oe ae Sn ‘ecavgamaemeyinpe ns = pee Beds 2 et ete cae feos oi Piles. agers Pa (2) ee Tae eer eo Ra ase a eee Tpke Sal a Cree i eae a | 
i Lee a a: . Pre Ree ree 2: ian et Pr Soy ree eth ral orcas SNe Seles eR Phi ‘ eae a Ege 1 ea ee ae: 
Sateen eco erg Lan a Bia 8, Fag ay ee ie Bee eo Bes fee Be are eS eee Se ee ou ys 
j eo = ee ory eG any eae Dae SEE re a ae ese aa, Retard pamriiage ale Se aa. ; 
3 Sees eet ae ee Dr a, aay pene CTS 2 kt Sma OE WOE Ysa SNe eae eid: cy eee. | Pa ; 
Pee erg Meee res rie Sa ae aac es =e’ Rote ie ie nies arentmaiege =. Saree ee ee & aa Paes Sh ak eg fen eae aon Si: 1h > eee Pky” Behe ep eae Tiberi 4 4 
Behe Ova eee | Paes we anes oa See reer se Ba ie Faces 3g eae ve: ta ee Sree eee: we eee a — : 
eee rata re es >. See Re a 408 Te a eoe es ce cere Seth ia 3 a ae an a lage eee St oe : a : 

Pe 3 oe ae i ic Fire oy ees ee | RA ae ae eet a. Be cs Lames NOS agen Nie a8 eae Ai ah Sate: Oy ie Seta ee ie 2k ae 
a ae Sh eee ee See ee ae ee er pees wesc Se Se ee eens. eo Ae eae 
eg ee NS eae Pas a Ae es eee * SSE att Pe ae iret are eae taae © ee, Meee St ae: . aa ; | 

“SR iain > cata Basen tee” ie ier oe iar ai ie Beet So) ae < ees oe cr 1 ce sae . re = . ve: : 
i. a ae ee cer a ail Saree Lon ae Seem Sa arate ea pee 3 Perrneier Ce pare 7 reer eren ten ea 2 Aiea Re. ge eee ; 

a eee = gc 0) Cth rn a a PE ae LE i Semen ee ps ee Sate eg ic es 
OS pe a ye. Sic aia tes ae on 2 A Seeger ne ete SAR Ss ny naa Pere i. ta Bees Ty eros, Sage Te pete Sh ee 
> de Betis” Gases a Se x ae, ae o> Saati ‘ts as alee ie ee eS ee Seis sain aa St 5 OOS tec Bee he ce ee | or ts ite SU ee ee eae aaa ets ee es 

be Bee 6, Canta es iS See ie Pe) nef so gaeae ee es a Vee Re aad re Be ee ea ie eae em fe yt Ce 
7 es =e ae Be ae aaa One ene pare * ame pat: EP = ae ee Bie is Peet baa | RE ee eta er jas 
ip SST Geer 8 oy ke ge sy met ce atk ee i Se See de DOCU ee a5 Ses ee a Ae ee et i ea 7" : 
es eae white ee i eae oer ara eo 2 Be 208 ieee Osea! eve \ eee ere acne Ae eg Sem A cee: ae oe : 
ie Y Gee Tiere Sere fe a a eS ag ‘i a ae Saas. Ace "ee ee ES ages 7 eg ike cal Be a ere ee a : 
me i eee a 3 ete ee ded Big ye as ee fees. a eanestapes cinta \ See ihc ee em ‘ale “eed wise \. ots Saas aes Uo eysch aera Deas is aa: mle 
Be yey) Rae wigan qe anes Pens bare Paseae es Y Aaa | eae dere Soa ay sl + eae rae eg Senne eo) ie. oe 38 ae 8 
the. 0 ts cee) | et ay = pe he ary BS aye ae ae LON aera ae Xe ag - ae: “Tapas ea, a ee he: Se ae - 2a . 
ae a me ng Bic a es tees ee ear! far one wae Po a 2 Be he 8 a eas anne 5: eae ; 

Ba MRE on ac ee a ggg? Sea Ieor Sat eee ee to a wee Fe aes eee |. eee pee Ss bs 4 tat ¥ a TURE 2: g ayes Ns eee eee ae = tee ei eee, ee ae 
ee ere ee Aes 7S irae tape ed + Ae eae Oy! Age ee ioe» eA AS, Be og, ee Aa ie 2) 
Rag) 2 ee Be ree Se as gee Beilic. ~ Seee ee S opog ase SOPs tae i a. & WENT iid Re Se Sue on. a a a £ 
rats geet oe ne ge aah poe se Sens pra a eee = ail eaeper es tc pees ytd a see is Lees Ks Oe a Eve om, the ES! Bere) ¥, “pee cS Noes 0/2 ihe Nail ati”: Cael... See cae Ba ae | 
“SPR alin rte Race eee Mi Ub See te A Se! Bea os (Spd Sea ies ater ed ee Ree Oye if ‘; ers tay “eae Cea = see, “i eae Bis ae nae 

ek eae op EES eal hae oc ese ee ey 2 a pak: Me eee as Be kg Wa = Soap Se aan eee er eee ES. Senet 
ARE pe “Serge Sete whe’ Sa agar ae ae meee hae mete es eat oy | ee os ie Sash = eee ae ee. ie Tena: a ech ees ee Se {i ae A gees ae 
SNe eae Myst te cm * 1p) 2 peaiores. mer Geese alles ee ae ee Pay ot x ees hue Gere Sie emag «| a ae 

ees eu ae es ee ee. 7 joe ah . <a A ee Silat s: pei i? 
ee ee SU ee ees Sy eek aoe ey 2) I Pe ER ost. pa ia alla 2%, aaa Fae ea, | aloe ae ee ’ 
SF eke i ae eae Rist Ear ca at ant | Glas Tee es RS se le > we: ey es gant > fii Poneto a eae here a secre REE een, a 
ye ee wee Fe A ae ree |) aaa ee he are ak. bigger eae RA gest): Fes. ey. VRAEL: ey. Pts PASS ana eiege Oboe Pues’ Sommeatares cae MR "oe ie <a 

pian aes se a Se jhe wea ae Hare & a eee ee ein 7 oa aes aera tee a. a a Fh : pakke aes pe lll a | 

a as Sa eee) beat Ey aE SS ie ie Baa ae se ee a Ae Sm. og “a5 Re ge tk Mae aa a. 
. ie fe eo ee ae eee a Gee OMe ce ieee oe ara ; 
7 _ | a “ae eae” ons ee = beer oe eae, a 1 Sale eae a Mi, ate cachet on oe ane he ois ae | 
es ee ebetspsg oc. eb ieee ee = ee ME pe ees eae ea & RR Oy Pathe AY oe ee ke, 
3 ee ae 5 - ee ae 80 SN a Se ge Ie Rome es ies Sed 5 ale ees. Por 5 OSS, Tae ial ae a am. ae a ve een NT open Se ke pie Nes,” a ae 

ee bay Rate SNR. i Sy aah Sp By er ye a 2 Peo eae een Oe ie aaa aaa Pe eae Se see i 

ia Pe, Rena et oo Sg era Mere Few Sem BS Bene ft, eae Be i ae = cer if spe eine the ae ats Re poe cts pa at r We tc, ee PUA i : 
. ta Oe (ae et Syke tee Sa ae - ae son Craig See - Gi - ; chai ate: Taser iy Ae: Mout PAE Bry. ee 4 
| 3 oe eee Bee ins ae : Beet! ea Bs aN arate = s ee aes A oe len ese NES Gon Pec See eRe 4 

De Gapens Serbs fave 7 ca ene re a ORR PRM: oy) ae FAP Maes te Beer Ds an gan ARIS a dike ona Gag is hi Shy aN yea ease ai 
: Te hs ea eS aha te aig ee emiees Ora ce sear ere ge ett aes ee a ee ee 2 ache ware De 5 sae Vee Neal perictes 2 Se Ee cay Poe: ae eee ’ 
. = ee i eet Pee Sa go a ee ae Rieke Bee We. pape pice Pap ae oie te ; 
oe ° "Fetieaameae, Meare, eer ria Sy asta, Rae PE See Fan het? a alee eae 2 ee: Pel ore tiem ae: s r ais tg eee a es ur Sada ae NSS ea ee = a ei j 
See | Angee hits Lares Cuipiers Neti orm. eee a. os ee EN et: an PP oe +5 ST ae pein ge ar a eer Co ee 

a Bn eee ceed os = it ae pene se - ( Te} 25)". m5 ean, fo het Ae oe Ree eta ae ea) cae yO ih eel ies Prag tai Roane Sedan wed a) - : 
eS Tete he ae eee Sa ies 1 ea TE a onl ae te gam ST ies So ae ei: wale a Shean ies eR oi ata Mea Sl Rio ie Pease : 
ee >, SR mh a =k cm eg Salyer, gah a8 or Ges. aa Pf. fo reer, Sau eT ea re Be Neues ates Staak Boarder aie ays Ae Reg Soe oi pee ess, 
peg eee AS eae 2 gol ee eae 7 eee ee pas a aac eo ieee.” pe eee ee, <7) ae : 
Ae ae . oe a Se il ae 1 Nae ae SON So aes a eam te Soe Wel | Paani eyo 
gS ol ee eoumt ae ee ee ae putes. ed ae gia She) aay or dee rae Wes : 
: > Fy ABE fo Sy eg Be i AES car Rei 5 ery ater ie ie FELL rn ear ee eee te ~ agro ones Py 5 CE ete EA peareecitset SC mae es ee pee q 
Sea See ior i : oes eR nee eet Be ee pn see eas mie gt a pies te AE eee Ps. re ie a ree. 
hs eae Plank pty, SY dae ee ee Boos oS Cae Be i ieee leo Coe S HOFer age ‘ta? DRN Sc Surin ke Rape a EN ence pic rein ere : 
aa i nie Sy) mm oo Do) ee ay tae a ale A are te ior: MeN bee A. pee aain a eae. aoe a 
cc ih aM = SRS oie te. eer Py a ater 1 eae re ae a Oe Ee ti Pes eee 5 eo CU ee ot. . 
ES, Mae ee he) ake Sie ee Reo: 3: os ae Mae ca ag Ree i” eis eels ; ay eer He Sea am Cpr ine ee 
Fe Ce. eas hs eet capa Beer EA. AMM © aaah a Soak ae eee oe oe eee eo 
ita) ie i Mee ee ae. See ee nae Saas es ee cee Pee Ste eae) pe aad ge Ree ae Fe . sages Ub peasy Soe eae ok Pe aa SN Ssh ae Seats - 

Nine) ei ty ieee ae eer . “aie See ea gatas, saul ERAT so iy vt, dae eon te ie : io ee oe Sa i 
4S oe ee # a ed Fae aes ae ug eee ST oe Scpaeees ET cor eat Mies oS as, Re ee ge 5 ers a SO ae : 
Ds Re ae ie eel onlas Fit gee | oe i ee cae ae paNae wilkoe ae ee Rie ek, Pee omy sac le: : ae by cb Pee Ae ie ee AN . 4% 
Se rs. Peas ee See BR ap ser Ses Soe, ete ee ein a Ret oe : Sie Mags a Geraint os a8 a ey sae ea se 
ee a Se ee a fe ae PS PSs eee te DE Ce SAN ae, a5) re Be ea Fe ean i gs le Bia Seka 
od See es ls 5 8 Fee Saar ay ; Sy he ag Ry ge ee ene po ct ed . Pred eM OE ret: | i et e ae ae Te ee = Tn a oe Peet SE coe aan fea Sh rae ’ 
incl pees ip OS en desea Pag oe Be. aCe ge eS ewne ie ra ou Per ete ghey serie Si) 7O Pee Ret Yop aoe ed Ree cs Paar agers aces Gk the, 2 , 
ete a Rs, = Seperaee ea Ri ee. ee ee Ge Sees: “tis geet a) a Ne batt - “is Lela ar gs ee ee Batt Roe i) ee cle 
eee eee ad MS Ge pale tees eae Pee oe he aS aay. a SOS ag: eee sy ee oe. 
me = a ae - a A ae ae Rpt e0! 4! ee gtr es “saan itt ae es a ES ihe! ey aan gat eae ae 
oe: ae! TE \ Sra: Mes aos eS -2) A ee ne a Eo Pinga & Una Pies ros Poh Se fry was spe Seam heen be . EMER Mi De Sa a Me yo PSS aod ee ors res ee ae ; 
ie a yo <n - = 2 ate eee pape regres WEES Die aie *e Vike ae Neha os Barc poe ee i ae 
a; a a RS. ae Piece Ws oe hl, as Beata he oe State ai a oan t : 
oi 2 oa a eee PRiposies rome ee ts Perea Mert acs. a. age A Gaaeify | io eee EI at sel _ 
se Ge Saag ye eee 1 RR Re V2 hn ie ie, etal SUE 2, 2 Pee Petit EI eS oa Se , 7 ety, Seinen’ eye ie aera aed gn es Sco eee j 
Se we eto. Oe : a ee ay) ee Bee eee Sipe AT EAC Mca ier cei ean ACR hoe ra ees eee ft See 
‘SRY. ia an owe et 4 a 0 ar ee ey Tae 48 = Sake Spero Oe re ye ‘ hone pe ae Rae At emer ter  ka Soe eae ge ae _ 
ae oe ha is ee = E het rn: cies CaS a Sha eae a aes ase od Reacts Pee ea elie ras oe ‘Se ee 
i ae dee Pe eR ear er Beene ee. Me ed bias oe ee Peay Wag Malt 5s fp ceemene ate ieee ee at 3 
eet Eg P= Ser Se Pagisrpice | ae Bees ie: - ay eS ne ae Th Nn ore cae el to, 2 Sige hs fe vie ele Wah sh ke etiow | te eee 5 
Se ee ae: Letra SaNA Rv los ons eter ee eS, ie cee Me Re ey Soe ey a 7 v Rigi se ci oli ea mee SP aie oe pee 8 : 
Sf oS é en ie a ee bts aes ag (ite De Ne ata: eee leg cer, Rios widp.d) Se tmee ne tee Ute aa S eq 
oa ae a ae $8 os ne 4 ihe ee ai foie Se i, Lay es ay a BP oetaer -Pb a eget 2 ere meee 24 Brora, 2) ee 
a , fs | a ae bs se aa GTS ee sa: ¢ foal nee Seek gt aac: ae Sian aie Sima hey wes, 2S) ets et cae i i . 
tor pape Real) ae Peek ie s Re cbe eoe = Set ar See gee ot 7. eee ca re ne ae Se ie Seaeer bel hs See era) on eee 2 ste : 
ee ee i po ata os ae aeat pea 1 ie ea = dee AV ah Emits > fr so Br ne sc ie oe eo oe Se f 
iy "2 lene i eae Bel bee Sox aiees “ rie SS a beige €. 7 eae ee Bastin eens Goi eee E bie een eS ot Sarg Oy Ga oe ee © ee iinatly oh coe Ie _ . 
eo ee Te ee Re), ON aes mf 
ee $a = Ais yer Meme SRP 3, oi ate | he Be ae ee ee Pai ak Sa aca ie i _ aE a tt CO ee eae ee 
ge Ce ae eae Beas ce Pat ea eed ghee i ee Se Pee Ot ee mm 
sa ee ee pete ei te Bigs Ty al eae TAMAR” | gag sl T et Age Wie Sas nla ae: Aes ar a oe a a ee Fee Utne ene, ve a 
eer 1 Ra aa i Beaten Netens Co , Meee SA cage) gga a Laer Seca, ae 1h tS 7 0: si he Ae Seua ke en a nt ey aes ay ee eee eee By 
€ oh ie cea iy eo eee baie PW es as Sa Oe i ocr aa aes a AR Ne ee Hie As eae oeRG Pee Se aa ; 7 
ov 2p AM MMS fe BE Perea es Gh: ee ee pn hae eee eal CO coger 0 Cha Sse pha ice ee Greek, oR Coke SP her tate) 1) Same Ns Sa ile . 
‘Sr Cunha Pe ae Py Cie Nemec nc iy Oo Soe ee mere Selita 2a Qa ee 1 Sona Ss aren aa Saal) et f eS Se erates Rie al 5 Ses ee Sic: He sapealee Peer a4 ' 

- ee Sue ORs > Sania ED ae eae Bre ee aa ee elke Se ce ete ee rs agli cee i ob hee = eae alii cE ee ara 7 q 
zy oe oS a Be oe pote Coe eS cae ak sa ee eee ges Te ee ore By 
= = — a i eels Age oe Sa gta eS gM te SI ‘de oe 7 a z Sia tie. Ce ai aac eee apt 2 ar ea ae FEM Soy Fine ae pee Rach ¥ . 
ae ee * aii: cee Cas ae Das eas rtaekhior JERS, Salley. ER ey @ ag ESS Si AMeeg ae a ERS A eee eae Mb yap 4 
S77. <a ineesl ve- aa 2 eee 7 17 . 2 a 2 be ay ae Sut aa a Be a. eg ee aa eee Bree GS ioe ae _ 
2. a. a . a ec 8 Se, Retin ay as sa + <b en dy ee Ne ase ¢, . bis Ai Eas Pot eRe rag By 

a ie iz. oe a “oe ae ae Seals: 4 = gen aad a ae ed, Eee Peet USS et ee aay eet Pee te cag ee Tae Sa ae q . 
et a jot 5a i Sa ae IS ee eve oho ee ty St oe Paeees Ree Ts te Fae Rivet? © es Sects pine, eu area 23 
See a Dye | Cee Bowe ae ee ee ee Ve ees ge rege Neale te me z JH Sehee? i pte 25 5 eee ee se: q 

etd ia. eeu ce Be al vias bo lame 2 es or. Sede a Bs eg, cae eee ane. Behe sae Spey? Bekergc ss (ey Seeewed. Newen Fg: e 
RS 2 ea ae eae Fe oy a te Stalk ie rN ¥ ee en herrea. hee _ 

| = ‘ie ears —IRGERES S- puW aia eg Mes Vea aH Brae coe ‘ee a agg Dip net ates Sa a AR te ea BE sain ae ee 4 
pega iy Se | aes ey ae Shae gs ae: <1 Rg Sec een ee Pcaeers = = Speak ere ae ke NTs Sag heh Dey ane a ee eae e - 
» aie Se Sem Be ae 8 ae ee ae pene vot 2 ae Rie ges eee ree yee ae ie ¥ ae pe treed one A See Teepe san stele cael Bas as een a i | 
a : = ee 2 vet? ab e Teste. ae hee dps ayer rec See 
a. ee ge omens ee Eig ie Rae ety! : vahae) baja er | Piri ee ave dain tee cd a valence, One bg re: 7 
song a Se, eel tei bs + : | came cee) ay Sa ae oe Sash | ae ae ah et i 2 7 Eee ars ear aa eee CRS oi eS ee ee oe 
Ete aoe oe jie Soe a 5 Eg ei i SS ae et ATMS Mas Mis secre SM cpa cB iar pene ine k aces era Re ee 
Fe Rs Nb Se a oe ae BET ty tag eae ad: ae eases Welt - ee eR ae ae ea ke a soon Neey, Mite ee BOP oe ee co. 42k ee are a 

Pee ge eit eid a. apices 3 See ic Seance “| 4 St le ae ee ‘ of as pee Mah Ca 1 Cae ae BaP ote ele a gr fee S| ; 

eee Ge eaten ee eo Rae br A eae fe es 3 hot Bees. ° Weeks Ben sat are i Setar, oe Wea ear ken Gea era a Goo ate ert py Pang : 
eee ST aS Sh eS 32 a hen es, ae r pe Ae oN te RY cork Pe Geianarear: 3 as 

eee ee Ce re TS Mas ee a Be : ee ee ae ae . 

. : ae = i ae ee eS Sara eens one Sane ‘. Bi iis ears mae Egy ee Pec up rar tnd o-cages eee 4 
Fe a. * Ses pein ci, 5" iaee mmas Reach. me ars ieee Feet, el A ae rie Ly Seah ae eat ed eee ere ees pat Eire Sk eo ete a eas a 
Soi ea ron Moe en SNE ‘Vs Ce eaarmeete ae 1 ER ana eB per ae Ds eee ‘= eats saa ae we : aa A | 
ge ore _ een Teh Riya ie ee pet ee NOR a a MEM eee Ui a aT ON ee ieee to eS i 
Peat See a ye | 2 ee Se Sap SERRE tee LY a ea ee ak ee eee me r SEA ak te awe Mamata ie tare ce #8, AN Seay hee Fg 
on Lopeee ee See oe ay ot cia ie eee ‘ileal ogo, er eae ee re Wee ee et Fee ie ceo hate A ope 4 
Weegee io ya ee ee see SOs Brees a es < e “ln & Beare SS - eae as Soy ee yaks erp eee eer Sy te eee ROS hie a a 
ine Wee er OP oy Ma Pee 21 ee Bee Bry sameeren Sek ha tt Se te Sa - ae ce ey ae E eu i & 
ae 5" ae apt A Sa ae Se : aa ie ca eam Be, fg et yk TW Sebel « ae ee 5 eae Mena PO = 
Waa h 4 Praumentc Sen a eas a | od a Ugeretes tie AS mene 8 9 t a" rh ao 7 Ae ea are aS eee Bs Pe eon aries Rae eG ae a 
bie Ro aie eee Mae |. peeeevae es "EARN Pee ee ee i a ae a iy A pay Roa Gm ine ieee Oy CN ee ale Ces Be cet gee = 9 Hee 
ee, aa as hoe Teer mmr, <a em ae 2o8 fe a ek — 243 : Ce cop ean Pie <i! Cam Neamt gs fa BP Gee a 205 
Val aie. GS RR RG ee, esa Wiese, te 35 Sale ‘Wee rie ae ie MR hare tle Bees ete he Gu Le eo pee Ue, ae tt i: 
oa at te ge ae ae is tO 2 Ne Pies 3 eae 2 aeons : in a aoe rare See Tenge y) ag Pel As a RRR aig Sle Seal ER ee 
Peas Be Roce Leama” No ee ae i. ae 7 Bie Cercle, Fi. ea GE ee oi eer Sad rand oe SUI IAS ne OC RM te ge SF 
ees = Re ee Mle Laie. soe A es. Pe ee a ea ah age AS sewed ea tar sae 
Payee a ae aa ie eer We? bat a Oe re eer. eo | eo | 
0 Se: 3 ga Bees, ats whee oo) ce ie SSR a ee oe EON. ns ee a 

een cee Tet ie eae: See DESEO Se se ane ee 

ee ee i. ee Se 
=e «5 ee a Re 


AGRICULTURAL ENGINEERING 


Published by the AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 


VOLUME 16 JULY 1935 NUMBER 7 


CONTENTS 


EDITORIALS 


AGRICULTURAL ENGINEERING RESPONSIBILITIES 
By Glen W. McCuen 


THE PREPARATION OF FEEDS FOR CATTLE AS IT AFFECTS 
Deseret * AND ABSORPTION 257 


By E. A. Silver 


TRASH SHIELDS FOR PLOWS 
By R. H. Wileman 


THE DESIGN AND DEVELOPMENT OF A FARM IMPLEMENT 
By Theo. Brown 


PRESENT OPPORTUNITIES FOR BETTER FARM BUILDING 
By K. J]. T. Ekblaw 


CHARACTERISTICS OF THE RESISTANCE TYPE SOIL STERILIZER 
By J. R. Tavernetti 


DETERMINING COLLOIDS IN SOIL FOR RAMMED EARTH 
CONSTRUCTION 


By Ralph L. Patty 


AGRICULTURAL ENGINEERING DIGEST 


OFFICERS OF THE SOCIETY: L. F. LivinesTon, President RAYMOND OLNEY, Secretary-Treaturer 
PUBLICATION COMMITTEE: F. A. LYMAN, Chairman A. P. YERKES R. U. BLASINGAME 
C. F. MILLER R. W. TRULLINGER 


Published monthly by the American Society of Agricultural Engineers. Publication office at Benton Harbor, Michigan. Editorial and 
advertising departments at the headquarters of the Society, St. Joseph, Michigan .. . . Price $3.00 a year, 30 cents a copy; to mem- 
bers $2.00 a year, 20 cent a copy. Postage to countries to which second-class rates do not apply, $1.00 additional . . . . The Society 
is not responsible for statements and opinions contained in papers published in this journal; they represent the views of the individuals 
to whom they are credited and are not binding on the Society as a whole . . . . Entered as second-class matter, October 28, 1933, at 
the post office at Benton Harbor, Michigan, under the Act of August 24, 1912. Additional entry at St. Joseph, Michigan. Acceptance 
for mailing at the special rate of postage provided for in Section 1103, Act of October 3, 1917, authorized August 11, 1921 

The title AGRICULTURAL ENGINEERING is registered in U. S. Patent Office. Copyright, 1935, by American Society of Agricultural Engineers. 


NR ee. ee 2 a et Cer i ih Me Ye 
Oe a i ee ne a arta, MSS Se 2 Ea ge oe 
By Ses he SRS Pe eee a eee) a pili” _olaaiille: - "denen eal ia (aero ey eee fae : ie ‘ 
Soi ee ee ee hme ere ee ee Wee Mt ee Fl ae : 
Bie goa os Sr rene sme RIMS hea i. tia 
eae age: eo al iy i ten’ Sige int ee ewes hy ited ota q = Bi enue te. : 3 i 
a ' 
e 
i 2 SE 
w 7 nn eo 
. 
a 
: | 
4 4 eee | 
‘ Vie q ! 
UM an | 
is | | 
— cent 
’ ae esses SSS 
‘ ue 
4% a 
et a . 
ade ae 
oa saa 
oo ee See 
a od | : 
Se a 
Gees, 
TF en y 
cl aoe 
me 
a 
a 
a 
oa: 
te ee 
anal © ave 
A ene 
eS ae 
aa Pe 
s ee ie 
WN 
i a. Be 
<a o PER NR he 
Ae 
ts et el 
“epee 2 
ye Bi | 
BY 
: Loos: ee 
| . 
: | a 
4 - 
; Pe 
2 
| q 
q . Ce 
¥ , 
bee q 4 ' 
aes By 
. | 
: . 
‘ ._ 
: -_ 
, Ff | 
of 3 
ce _ = Se a a ee 
a x 7 
i a 
Bs q . 
q :. 
i é) 
: . 
; f 
; Fi 
: fF 
| 
5 » 
5; a. 
a 
Vieg: ih : 
Male: isk * 7 A : i Ramm a a a, . , . — — . - 
Tea Neti SY, | Og EE ES a j 
on ee is ee ee pee ee. = 2 SE Oe OS gene eo ae eae : Pe ts 
Sao gh SOS, “a Se is SO a a ee ae aca eee 
Be ae oe, ‘| GS Ce) Sa Nee RT a ed MG eT te a ANY : = Bees yas ~ 


Assurance of 


Better 
Desz gn 


Wherever installed in transmissions, wheels, 
shafts, pulleys or other locations, Hyatt Roller 
Bearings provide capacity where it is most 
needed, assure accurate gear alignment, and 


help minimize wear and care. 


Millions of Hyatt Roller Bearings are serving in 
agricultural machines and millions more are built each 
year to meet the widespread demand for bearings of 
such precision design and quality manufacture. 


Builders of agricultural equipment know whal 
these better bearings mean fo care-free oper- 
ation, smoother running, and dependable per- 
formance. That's why more and more Hyatt 
Roller Bearings are employed each succeeding 
year to meet the demand for such depende- 


ble bearings. Hyatt Roller Bearing Company, 
Newark, Detroit, Chicago, Pittsburgh, Oakland. 
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Cities Are Built on the Farm 


HETHER it be a reaction to the duties of the 

office, inherent in the men we choose for our 

presidents, or mere accident, it yet happens that 

for three successive years (to go no farther back) the presi- 

dential addresses at annual meetings of the American Soci- 

of Agricultural Engineers have stressed the broader 

social or human responsibilities of engineering in general, 
and of our own profession in particular. 

Professor Glen W. McCuen, as will be seen in his 
address appearing elsewhere in these pages, emphasizes 
home conditions on the farm not alone for the sake of 
farm people, but as the nursery for our city populations. 
The ofttold tale of the country lad who went to the big 
city and made good is shown to be not only a matter of 
individual achievement but of statistical necessity. With a 
birth rate among city women only about half that of farm 
women, our cities have made their amazing growth while 
the rural population, for a generation at least, has stood 
practically still. In terms of actual farm 8 gg the 
double birth rate probably has accompanied a definite 
shrinkage. 

Not only our food animals, but our sons and daughters, 
are born and reared on the farm and go to the city for 
consumption. In the human, as in every other biological 
phase, the farm is the point of creation and the city the 


place of destruction. From the individual standpoint, of 
course, it is immaterial whether the grim reaper overtake 
a man among the tall corn or among the tall buildings. 
And it is socially desirable that the city be able to afford 
a place for the human “farm surplus” not needed in an 
increasingly efficient agriculture. 


But if it be necessary to point out these facts among 
trained engineers, what of the heedless masses, especially 
those hurried hordes whose horizon is at the next traffic 
light? To what degree do they sense that their very exis- 
tence as an urban entity, let alone their virility in arts, pro- 
fessions, and industry, are a debt to toil and travail among 
the cows and clods? And if they have no sense of these 
things, how can they deal intelligently with the agricultural 
minority on whom they depend for brains and brawn as 
well as food and fiber? 

In this impasse of understanding the profession of agri- 
cultural engineering occupies a strategic position, one which 
imposes on us the role of interpreter. Trained in the actu- 
alities of agriculture, social and economic as well as tech- 
nical, we also are interlocked with the people of the city 
as neighbors, as sources of equipment and materials, as 
consumers of farm products. Foreign though it be to our 
technical habits, we have a duty as propagandists of farm 
to city, and vice versa. 


Educations Exported 


cultivated against what is called a subsidized agriculture, 

it may help our perspective to draw from the pages of 
the past an editorial—or a hazy memory thereof—that 
appeared a dozen or more years ago in the farm journal 
edited from its founding by the family which twice has 
an us a Secretary of Agriculture, one of them the incum- 

nt. 

It was remarked that some ten thousand graduates from 
the colleges and universities of Iowa were turned out each 
year. Most of them went into occupations that took them 
to large cities, which obviously was taking them out of 
lowa. In terms of freedom for self-expression and eco- 
nomic advancement, that calls for no criticism. But to rear 
and educate each graduate had cost about ten thousand 
dollars, and it had been done at the expense of Iowa citi- 
zens as parents and taxpayers. 

Here was an annual crop costing a hundred million 
dollars, most of which came from the soil. Most of it went 


I: A TIME when in some quarters animus is being 


‘The Engineer and the 


HEN Assistant Secretary of Agriculture M. L. 
Wilson, addressing the 29th annual meeting of 
the American Society of Agricultural Engineers 
last month, suggested that the methodology of philosophy 
was needed to supplement that of science in dealing with 
our national “problem of the whole,” he no doubt con- 
fronted many engineers with uncharted territory. Indeed, 


as a gift to the cities. No wonder that they thrived and 
grew apace with these hundred-million-dollar transfusions 
of choice young blood. Obviously, agriculture was subsidiz- 
ing the city, but no one was smart enough, or small enough, 
to build partisan prejudice on it. 

Nor is such our purpose here. It is rather to show that, 
if agriculture is being subsidized now, it is only a token 
payment on a long-standing debt. In particular, if areas of 
high wealth and low school-age populations are taxed to 
support education in regions poorer in dollars and richer 
in children, it is only a partial repayment. No doubt, espe- 
cially among ASAE members in educational work, this 
seems too obvious to need statement. 


But it is not obvious among the masses untrained in the 
economics of education, and apparently not among some 
of the classes who should be so trained. As liaison officers 
between city and country, agricultural engineers have here 
a duty to interpret not the incidence of taxation—others 
are doing that—but the incidence of its benefits. 


Problem of the Whole 


he candidly confessed for himself a sparsity of forma! 
training in philosophy during his student years. 

But in emphasizing that there is a problem of the whole 
in addition to innumerable “problems of the part,” he 
could hardly have chosen a more receptive audience. Again 
drawing on the flickering spots of memory amid the 
shadows of forgetfulness we recall a time—about a half- 
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dozen years ago, at an ASAE Power and Machinery Divi- 
sion meeting in Chicago—when Leonard J. Fletcher (since 
become a past-president of the Society) arose during a 
farm management session and declared that we had been 
using the analytical method long enough, at least as a 
well-nigh exclusive method. He urged that we use more 
the method of synthesis; that we devote more attention to 
putting together the pieces that we had been (and still are) 
producing at great pains. 

If that be philosophy rather than science, we believe 
that our profession will agree to the need for more philoso- 
phy. Admittedly, Mr. Fletcher was speaking in terms of 
individual farm management. Since then we have arrived 
at new concepts of agriculture as a whole, and as a part of 
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a still greater whole. But these broader concepts, reachin 
into the realms of national agricultural administration and 
of general economic statecraft, find agricultural engineers 
already acclimated to the synthetic or philosophic viewpoint, 

Dr. Wilson also admitted the perplexities that mus 
arise in harmonizing the problem of the whole with ou 
cherished American institutions of individual freedom and 
opportunity. Again he had not only a sympathetic audience, 
but one eminently qualified to assist nobly in fitting the 
parts to the whole. For the essence of harmonizing the 
whole with the part is to make the national objective eco. 
nomically profitable to the individual, and the engineer js 
par excellence the inventor of economic methods and 
machines. 


A Changing Tradition 


N THE AWARD of the 1935 Cyrus Hall McCormick 

Gold Medal to Mr. Theo. Brown, and in his paper in 

token of the occasion, there is more than poetic fitness 
that this memorial to the inventor of an epochal farm 
machine should be bestowed, after a hundred years, on the 
patentee of a hundred inventions, all but one of them 
strictly kindred. 

Mr. Brown's paper is itself a landmark in the evolution 
of the profession of agricultural engineering and of its 
relation to the farm equipment industry. To a degree never 
before approached, the doors of the experimental depart- 
ment have been rolled back and our profession taken into 
open confidence. It augurs the end—if the end is not quite 
yet—of a century of secrecy, a policy that had become a 
tradition. 

We do not imply that trade secrets are at an end. Rather 
the march of progress has so quickened its pace that the 
secrets of today are obsolete tomorrow. Our rivalries are 
not among ourselves alone, or mainly, but with other indus- 
tries and against time. Competitors we still are, but in 
ever-greater measure we also are colleagues in solving the 
puzzles of ever-changing technical and economic demands. 
We have reached the point where there is more to gain by 


advancing the industry as a whole than by jockeying for 
position therein. 

Neither do we attach too much weight to the disclosue 
of detailed experience as among those in the inner circle 
of an industry. There is too much leakage of information 
for that. Its major value, it seems to us, is in the inspira- 
tion and guidance of younger members of the profession 
and in the benefits—intangible perhaps—of better under- 
standing by engineers in public research and farm leader- 
ship. At the very least it is bound to enhance the esprit de 
corps of the agricultural engineering profession. 

The example is now set for engineers of industry to 
approach the practice of their brethren in public or endowed 
research by timely publication of findings which may be of 
general usefulness; indeed, of findings whose use may not 
be apparent to the finder, but which may fill a gap in some 
unrelated development. 

Despite these advantages, they could not have come to 
pass without a professional and proper forum. This pro- 
fession and Society may therefore deem themselves accorded 
recognition, even as they have been the instrument through 
which Mr. Brown’s ‘exceptional and meritorious engineer- 
ing achievement in agriculture’ has been recognized. 


Our Own Problem of Synthesis 


appeared within the American Society of Agricultural 
Engineers itself. Never before has there been so much 
conflict—competition may be the better word—among the 
concurrent sessions of its technical divisions as was noted, 
by observation and comment, at the 29th annual meeting. 
Though this lays down a problem for future program com- 
mittees, it also serves to emphasize the essential unity of agri- 
cultural engineering both as to subject matter and personnel. 
Not so long ago the realms of land reclamation and of 
power and machinery were pretty well separated—hardly 
tangent, we might say. Now they largely overlap, as was 
plain enough in the session of the Power and Machinery 
Division devoted to terracing machinery. On the one hand 
was a goodly representation of engineers officially classified 
as reclamation or conservation men. On the other was the 
trend of discussion by distinctly machinery men into the 
whole theory, economics, and practice of soil conservation. 
Hindsight suggests that this should have been a joint 
session with the Land Reclamation Division (now the Soil 
and Water Conservation Division), though it should also 


S eet akin to a “problem of the whole” has 


_be said that the trend of discussion could not be fully fore- 


seen, and that the conservation division already had a heavy 
schedule. It looks as if our expanding activity calls for less 


of specialization at our annual meetings, and more of 
general and joint sessions. For expansion in the narrower 
phases it seems logical to consider winter meetings by the 
conservation and rural electric divisions, as has become 
established custom by the structures and machinery groups. 


A similar overlapping and need for joint action is 
becoming more apparent in the design of building to fit 
definite systems of crop harvest and processing. Farm elec- 
tricity long since ceased to be a matter merely of lines and 
lamps, and spread into feed mills and silage cutters. Pest 
control is a maverick browsing among, tillage methods, 
harvest machinery, thermal treatment, and electrical devices. 

As we get into the broader aspects of regional conserva- 
tion and development more correlations appear. A hydro 
installation may not be economic solely as a power source. 
but may become so by added benefits in the way of flood 
control, or perhaps of irrigation. Erosion control may be 
justified by the reservoir silt problem as well as by soil 
protection. Drainage practice probably will be guided by 
its influence on stream behavior as well as its control of 
soil moisture. 

In all of this our annual meetings may well be pointed 
increasingly toward synthesis, or the integration of intet- 
locking subject matter. 
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Agricultural Engineering Responsibilities’ 


By Glen W. McCuen’ 


E PAST three years, I believe, 
have presented problems of 
greater variety and magnitude 

than any other period of similar 
length in the life of the Society; I 
might further add in the life of our 
nation. We are now living in an age 
of great readjustment in which it 
seems that agricultural engineering 
has a very definite responsibility. 


During the last decade we have 
witnessed the pendulum of time 
swing first to the right side toward 
progress, then sharply to the left side 
toward retrogression. In this decade 
we rose to great heights socially and 
economically only later to be plunged 
into the valley of depression from 
which we are now slowly working 
our way out. I need but mention 
these facts in passing for they are so 
indelibly imprinted on our minds. 

Through all this the agricultural 
engineers, as a rule, have traveled their course with a steady 
stride, orienting themselves with the compass of clear, con- 
servative thinking. It seems to me that we are now at the 
place where we can definitely see the responsibilities in all 
areas of production and living in which we should share in 
the years to come. 

We are at the beginning of a new era. The way is not 
charted in detail, but the main roads seem to have some 
definite markings on them. We should plan our programs 
in such a manner that in ten years from now we will not 
have to make many major changes in those which we have 
developed. The influence of our work must not stop at the 


farm gate. It must be made manifest to a greater degree in 
all walks of life. 


It is quite evident that there are responsibilities for us 
as a group to assume. I believe the greatest of all responsi- 
bilities is one we have toward society in general. The 
public as a whole is the ultimate beneficiary of our work. 
We deal with the engineering phases in the coordinated 
production of the three great essentials of life—food, cloth- 
ing, and shelter. We have been criticized by the unthinking 
as having a major part in the drama of the depression 
caused by so-called overproduction, a much-abused word, 
but one that caught the ear of the public and caused editors 
to write caustically about the machinery of agriculture. Let 
us stop for the moment and compare our agriculture which 
is mechanized to a greater degree than that of the countries 
where the agricultural tradition of centuries is followed. 
Compare our standard of living to the standard of living of 
the farmers of countries who do not have a machinery 
problem. I wonder if the public would want to take the 
tisk of a famine every so often, or have plenty all the time. 


1The annual address of the President before the 29th annual 
meeting of the American Society of Agricultural Engineers, at the 
University of Georgia, Athens, June 1935. 

*Professor and head of the agricultural engineering department, 


Ohio State University. Mem. ASAE. (President of the Society, 
June 1934 to June 1935.) 


GLEN W. McCuEN 


If it were not for our machinery of 
agriculture, there would not be any 
livestock program, for again compar- 
ing mechanized and non-mechanized 
agriculture, we find only a well- 
rounded-out program of livestock in 
countries where we have the machin- 
ery for greater production per worker. 

I feel that it is not presumptuous 
to say that we have another definite 
responsibility in making it possible 
for the maintenance of the life blood 
of our cities. The work of agricul- 
tural engineering must be given con- 
sideration in the creation of a better 
type or kind of agriculture, a better 
home environment for the people 
who are to rebuild the life blood of 
the city. It is a fact that every third 
or fourth generation of the city fam- 
ily comes to an end as a result of the 
low birth rate. The city population 
must be recruited from the rural areas 
where the birth rate is much higher. 

Let us consider for the moment the vital statistics of the 
different areas we just mentioned. The birth rate of chil- 
dren to each 1000 women who live in cities with a range 
of population from 2500 and upward, is 286, while in the 
rural villages it is 471, and on the farm it is 545. The 
responsibility of our work of cooperating with social science 
in creating a better home and homestead environment is one 
that society should consider if we are to be a stable nation 
in the years to come, for a happy and contented rural popu- 
lation is the very backbone of a nation. Where this phase 
was neglected in nations of old, we saw a declining culture 
as well as a ruined commerce. 

The genius of the agricultural engineer can make life 
on the farm a less arduous one, and with the advent of 
home conveniences, a more pleasant one. Does the public 
as a whole realize this? We have not energetically publi- 
cized the fact that agricultural engineering has a very 
definite place in the well-being of the social order of the 
country. We have not fought for our share of credit for 
the part we have played in bringing about a high type of 
agriculture, such as no other country on the face of the 
earth enjoys. People are now willing to lend an attentive 
ear, and any word spoken will be as the seed which has 
fallen in good earth. In the past five years the ground was 
choked with stones and thistles of false ideas. Your presi- 
dent made this observation during the year and one of the 
most receptive groups that he encountered was at the 
American Engineering Council annual meeting in Washing- 
ton last January. And here let me pay tribute to those two 
members of the Society—Past-Presidents R. W. Trullinger 
and L. J. Fletcher—who have worked long and diligently 
in paving the way for this reception. We have at last got 
the recognition long sought for in this group. 

In addition to the responsibilities just mentioned, there 
are others in the field of education, both in teaching and 
extension work. 


Teaching and Extension. The young men who are being 
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trained today are the men who are to assume the respon- 
sibilities of tomorrow. The teacher is the builder of the 


foundation upon which the student erects his engineering © 


superstructure that is finished with the broadening subjects 
relative to the several areas of living. In this, the teaching 
profession has a marked responsibility. We must broaden 
the student’s areas of awareness so that he will recognize 
the value of such training and become cognizant of the 
social implications of engineering as well as the technical 
engineering problems. 

When we are preparing these men for their life work, 
we are, as it were, digging in wells for new sources of 
refreshing knowledge. May I use a biblical reference to 
illustrate the point I have in mind. In Genesis, we read a 
description of Isaac digging in the wells that his father 
Abraham had dug and that had been stopped up by the 
marauding Philistines. He dug out the old wells and called 
them by the same names his father had called them. I am 
wondering if, as we think of this passage, are we not 
making a parallel case of our own. Our wells, figuratively 
speaking, have been stopped up by marauding, loose think- 
ers and others who have no knowledge of the broad scope 
of agricultural engineering. What are we going to do about 
our teaching? Are we going to dig new wells or clean out 
the old ones. Why didn’t Isaac dig new wells, if he wanted 
water for himself and for his cattle? Surely there must 
have been some progress in the art of digging wells, and 
Isaac’s wells would have had the advantage of at least being 
more up-to-date and modern. Are we as teachers continu- 
ing with the outmoded methods in the field of agricultural 
engineering education? Are we on fire with the love of 
yesterday instead of the love of tomorrow where our 
responsibility rests? 

We have, then, two courses to take, as I see it. One is 
to dig in the old wells of knowledge, using a new technique 
in clearing away the rubbish, or use the same new technique 
in a new location. In either case the water will have the 
same refreshing qualities. I believe Principal Jacks was 
probably right when he said thathalf‘of what is now being 
taught or published is an inferior version of what was done 
long ago. ‘In these days of confusion,” he said, “the mind 
has no settled resting place; thought is a dweller in tents, 
memory shortens, and the book trade reaps the advantage 
of our forgetfulness. Let us be careful as we meet the 
men of tomorrow and not give to them as their mess of 
pottage, ideas which are the rebirth of the obsolete.” 

What I have said relative to college teaching is equally 
applicable to extension work for there we have an equally 
great responsibility. The social growth of our rural sections 
has not kept pace with the mechanical developments. Social 


(Left) The special machine being drawn by the tractor 
Southwest for its rubber content. 
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institutions, such as church and school, in periods of tapid 
changes have lagged behind. This is not a problem of edy. 
cation for the engineer to handle entirely, but should be 
a coordinated one out of which will be Feclinped a well. 


sounded social program. If this will be considered, then 


the machine which relieves drudgery and gives spare time 
will be a benefit to society and not a Frankenstein. 
Smith-Hughes School Contacts. We have a responsi- 
bility in-this area. It is here that many a high school student 
obtains an erroneous conception of what agricultural engi. 
neeting is.. He sees it only as “greasing and fixing,” and 
not as the broad agricultural engineering field. The teacher 
is not to blame. His training in agricultural engineering 
has been sadly neglected. He is required by law to take a 
certain number of hours of professional education. This is 
fine. He has the wagon for knowledge transfer, but in the 


majority of cases his knowledge of subject matter of agri- 


cultural engineering is just a wee bit down behind the 
driver's seat. An analysis of the work given by Smith. 
Hughes teachers will reveal the fact that 40 to 60 per cent 
of the offerings have as a foundation agricultural engineer. 
ing, yet the teacher may have had one or possibly two 
courses in agricultural engineering when a student in cdl- 
lege. It behooves the College Division of the Society to 
continue the study and see that agricultural engineering 
receives the place it deserves in the curriculum of courses 
offered in college for the training of teachers for Smith. 
Hughes work. I suggest that the College Division charge 
itself with the responsibility of making a determined effort 
to get more agricultural engineering into the Smith-Hughes 
college curriculum course. If it cannot be accomplished in 
four years, maybe five will serve the purpose better. 
Research. The seeking for new truths in agricultural 
engineering has been slowed up somewhat during the past 
few years due to the lack of funds for both personnel and 
project maintenance. In spite of this, there has been a lot 
of digging in old wells as well as in new ones. It has been 
refreshing to see more coordinated programs this past year 
come into being. The research problem of agriculture can- 
not be one that can be carried on by a department itself; 
that is where we are seeking fundamental facts. Are we 
uncovering new ideas that will be of value to the work of 


.engineering and agriculture? 


Just recently I read a very interesting short article by 
C. F. Kettering, published in the Scientific American, which 
was indicative of sound thinking. The article was entitled 
“Progress in this Age of Science,” and from it I quote the 


following excerpts: “What the world needs most today is 


new ideas—new changes ta make jobs to put men to work. 


in this picture is used for harvesting the Mexican shrub ‘“‘guayule’’ which is grown in the 
(Right) This special machine drawn by a track-type tractor is used to harvest an 1800-acr 
Salinas, California. There are twelve cutters working behind the conveyor 
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One of these days we are going to discover some new 
fundamental facts which will keep us industrially busy for 
years. We have been so busy in the past 50 or 60 years 
applying the every-day use of the fundamental information 
handed down to us by the great scientists of the past cen- 
tury that we have neglected to continue the work they 
started. It is time we went back and picked up the job of 
digging into mountains of fundamental scientific facts 
where Faraday, Newton, Thompson, Henry, and many 
others nei Some of the recent discoveries in physics 
and chemistry indicate that this work is already under way. 

“In applying these new facts in the future we will have 
to use more intelligence than we have sometimes done in 
the pe New things should not be built which will be 
obsolete before they are paid for. We must plan for change, 
for change is our only constant. No one can tell what the 
future will bring, but anyone can foretell that there will 
be change.” a ee 

“New ideas” is the keynote of Mr. Kettering’s thinking, 
with the admonition that they be practical for the moment. 
He does not belittle the fundamental research in any way, 
however, for many of the commercial successes of today 
came as a result of some very fundamental research. 

The other fact which impressed me was that the only 
constant we have today is change. It seems rather odd that 
the things we ordinarily think of as variables are in reality 
constants. = 

Land Policy and Buildings. Secretary of Agriculture 
Wallace made the following statement recently: “There is 
a great need in the national life today for a continuing 
agricultural policy, a —, which can be continued through 
the years no matter who is in power. This need is felt more 
and more as we develop plans for agricultural adjustment. 
In this connection the 48 states are individually securing 
information at the present time to be used by the AAA in 
the formation of the long-time farming program for the 
entire country.”” My understanding is that the information 
developed by the experiment station’ in each state is to be 
used in determining what kind of crops and how much of 
them should be grown. in that state under a plan for an 
economic agricultural system, that the individual state pro- 
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“We (agricultural engineers) deal 
with the engineering phases in the 
coordinated production of the three 
great essentials of life—food, cloth- 
ing, and shelter. Let us... 
compare our agriculture which is 
mechanized to a greater degree than 
that of the countries where the 
agricultural tradition of centuries is 
followed. .... If it were not for 
our machinery of agriculture, there 
- would not be any livestock problem, 
for again comparing mechanized and 
non-mechanized agriculture, we find 


only a well-rounded-out program of 
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‘livestock in countries where we have 
the machinery for greater production 


per worker.’ 
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grams will be combined into a regional plan, and that the 
regional plans will be combined and coordinated into a 
national program. The general idea seems to be to work 
out a system whereby each individual farm and each state 
may develop its natural resources and use them to the best 
possible advantage — such development and use fit 
into a regional and national plan. An illustration, which 
I have heard used, of the way in which this plan would work 
is this: The cotton states may decide that their cotton 
acreage should be reduced and that the area taken out of 
cotton should be replaced with corn, which might bz an 
entirely proper regional plan, but as such it might seriously 
interfere with the development of a regional program in th2 
corn-growing region, thus making it necessary for the 
regional plans to be coordinated by some central or national 
agency. This program is to be set up on a long-time basis, 
but the amount and kind of crops to be raised in any one 
year will be subject to change on account of physical devel- 
opments within the various regions and to meet changing 
economic conditions. 

Naturally, we cannot tell whether this program will be 
adopted, nor can we foresee how effective it might be in 


- controlling the future.development of our agricultural re- 


sources. Obviously such a program is based on the idea of 
producing only enough of the various kinds of crops in 
any one year to meet the requirements of the world for 
these products at good prices. When you come to consider 
that the quantity of production is the basis for national 
agricultural planning, it seems to me that agricultural engi- 
neers come quite definitely into the picture, s:nce almost 
every phase of our work is reflected in crop production and 
in the storage and processing of farm products. 


Irrigation and drainage are undoubtedly factors which 
must be considered in any plan for the development of our 
agricultural lands. The engineering features of erosion 
control are of equal importance in determining whether 
or not the lands are suitable for agriculture, and with par- 
ticular reference to this work I think that the fact that the 
Bureau of Agricultural Engineering has been officially 
removed from the erosion control picture is but an addi- 
tional reason why the Society should increase its erosion 
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control work. I have been impressed with the crops, both 
as regards locations, quantity, 7 and cost of produc- 
tion. We have not reached the end of this development. 
New machines and modifications of present ones will con- 
tinue to have a very large effect upon crop production, and 
this matter is one which should be given more importance 
than it has received up to this time by our planning authori- 
ties. Farm structures and the processing of farm crops also 
enter into this kind of planning because the storage of farm 
products on the farm may be made a part of the final plan 
and because processing may develop new uses or new 
demands for farm products. There are other things involved 
in this agricultural program such as the taking out of culti- 
vation of submarginal lands, and the resettlement of farm- 


ers on more productive land than they now have. In these . 
it seems to me that the essential elements are engineering. — 


I admit that those projects have been organized and admin- 
istered largely from economic and sociological standpoints, 
and I am personally convinced that the failure to recognize 
the a’ features of these projects has resulted in 
placing most of them in dangerous positions. 

The reports of the state experiment stations are due 
September 1, and it is hoped that all of this data can be 
organized and the program developed shortly thereafter ; 
that is, developed to the point at least where the AAA 
program for 1936 can be based on the long-time program 
which probably will be developed rather slowly during the 
next two or three years. This means that, if agricultural 
engineering is to be given the consideration which I think 
it should have in the making of these plans, something 
must be done immediately. If we do not get busy, these 
plans are going to be completed before the engineers get 
to the point where they can demand that — considera- 
tion be given to the engineering aye of planning by the 
agricultural economists who will be largely responsible for 
the development of the final plan. 

Land is a large heritage of the nation’s natural resources. 
Let the agricultural engineer reach out for his just rights 
in the maintenance of this heritage and have a definite 
responsibility in the program of tomorrow's agriculture. 


Rural Electrification. Just recently one of my colleagues 
made, what seems to me, a very pertinent statement, “If 
land is the heritage of the farmer of the nation, then elec- 
tricity is his greatest servant.” The years of labor, which 
the Society has so diligently applied in this fascinating field 
of agricultural engineering, now seem to be approaching 
the reception which all have looked forward to. It took 
courage a few years ago to express the fact that rural elec- 
trification would be the great field of endeavor of tomor- 
row. The pioneers in this field worked in the quarries, so 
to speak, getting out the material for the foundation on 
which to build one of the greatest national projects in the 
history of this country. Had not the pioneer workers in 
this phase taken the fundamentals and formed out of them 
applications to the many and various needs of the farm, 
the rural electrification work of today would not have the 
consideration it is receiving. It is no time to rest—we must 
continue in the field of endeavor. The committee of the 
rural electric group, under the guidance of Dr. J. B. David- 
son, worked with the American Engineering Council and 
have secured committment from those in charge of the 
national work that a definite responsibility for a program 
of research and extension will soon be placed in the hands 
of the Society for coordination and execution. The respon- 
sibilities for the continuance of the work will be heavy to 
shoulder, but I know the group will assume the assignment 
and carry through, ever remembering that whatever is 
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accomplished will be for the betterment of the rural areas 
which in turn has a direct influence on society as a whole. 

Cooperation with Industry. One of the traditions of the 
Society has been the fine spirit of cooperation which has 
existed between the manufacturers of agricultural imple. 
ments and implement accessories and various educational 
institutions. We have had a mutual responsibility in this 
field, and through this mutual responsibility both have 
profited. This has been especially true, through the years 
just passed, and I hope that nothing of a minor nature will 
disturb this traditional relationship, for it is through co- 
operation that we meet together and work out problems 
relative to the welfare of both. May we continue. 


Tomorrow. In closing, I must reiterate that we will 


“have many — confronting us relative to this year 


which will have a direct bearing on the years to follow. 
Our relationship to the various governmental agencies must 
be given careful consideration, or we may lose our identity 
and not have a voice in the formulation of the far-reaching 
program of the readjustment in agriculture. We will have 
to give and take. We will have to cooperate. If I may again 
refer to the January meeting of the American Engineering 
Council held in Washington, it was here that we as agricul- 
tural engineers received the greatest opportunity for exert- 
ing een | and challenge the responsibility for tomor- 
row. It was here that the Council recognized that stability 
and security rest with a happy, healthy, and more prosperous 
people in agriculture who with high ideals are looking for- 
ward to a greater enjoyment in the most ancient and honor- 
able of the vocations. To keep agriculture on the highest 
plane in all the civilized world, the engineer has a respon- 
sibility. We are equal to it; we must not fail in this respon- 
sibility ! 


TERRACING GUIDE CHART 


PERCENT OF SLOPE 
1 BOIL LPL PF YY © a e 4 
Z LA 


A tl CAaeene 

ti rT 4 
nae AK I 
Yop iii i il i 


7 eee 
: tl 
‘ pam! 


100 110 120 130 140 0 160 


ACRES OF TERRAC PER MILE 0 RA 


DIRECTIONS FOR USE OF CiIART 

Percent slope of land is indicated by diagonal lines with fig- 
ures shown at right and top of diagram, and vertical spacings of 
terraces are indicated by horizontal lines with figures at the left. 

Follow down the diagonal line representing the slope of the lend 
im question until it intersects the horizontal line indicating the 
Gesired vertical spacing of the terraces. The figures at bottom of 
Giagrem directly below this point of intersection give the hori- 
zontal spacing of the terraces, the feet of terrace per acre of land, 
and the acres of terraced land per mile of terrace. 

The shaded portion includes the range of recommended spacings. 
Use upper extreme or wider spacings for pasture or hay land in loose 
soils and the lower extreme for cultivated = land on tight or 
impervious soils. Intermediate conditions will come somewhere 
Detween these extremes. 


This terracing guide chart was prepared by C. D. Kinsman 
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Preparation of Feeds for Cattle as It Affects 
Digestibility and Absorption’ 


By E. A. Silver’ 


OR MANY YEARS feeding trials with livestock have 
set the standards in regard to best feeding practices. 
These trials have been conducted with practically all 

kinds of feeds and with various methods of preparation, 
such as steaming, boiling, grinding, cutting, crushing, etc. 
With due respect to the methods adopted in conducting 
these tests, the results prove at times rather inconsistent. 
This is undoubtedly due, in large part, to the many variable, 
uncontrollable factors which are encountered in these tests. 

Considerable work has been done both in this country 
and abroad in gaining information on the physiological 
viewpoint dealing with the organs and parts within the 
stomach of the animal. Little information is available deal- 
ing with the physical and chemical transformation of food 
into energy requirements by means of internal manipulation. 

Physiological and Anatomical Considerations. The ox 
possesses the ruminant type of stomach. It is a complex 
organ consisting of four compartments, namely, rumen, 
reticulum, omasum, and abomasum. The first three com- 
partments are not true stomachs. They do not secrete any 
gastric or digestive juices. They are simply pre-stomachs 
which serve as reservoirs for the food preparatory to pass- 
ing into the abomasum or true stomach where enzymic 
digestion begins. 

It is the rumen and reticulum that act as the food and 
water reservoirs. They lie to the left side of the abdominal 
cavity and freely communicate with one another. It is 
within these two chambers that the ingesta must be broken 
down to a certain rather definite fineness before it can pass 
on in the course of digestion. Their combined capacity 


\Paper presented at a session of the Power and Machinery 
Division of the American Society of Agricultural Engineers during 
the 29th annual meeting of the Society at Athens, Georgia, June 
1935. (This is a progress report of a cooperative project between 
the departments f animal industry and nutrition, veterinary science, 
and agricultural engineering of the Ohio Agricultural Experiment 
Station. In addition to the author, the cooperators included P. E. 
Gerlaugh, C. W. Gay, A. F. Schalk, and C. H. Kick.) 


_ agricultural engineer, Ohio State University. Mem. 


ranges from 12 to 18 gal in short yearling cattle and from 
30 to 40 gal or possibly more in adult animals. Although 
there are no real digestive juices or enzymes secreted in 
these pre-stomachs, they nevertheless have a most important 
function in the digestion processes involved in the problem 
we have under consideration. It is in these chambers that 
the foods are received when first masticated and swallowed 
by the animal at feeding time. All of the food materials, 
particularly the roughages which are too coarse to pass into 
the third and fourth stomachs or compartments, remain 
here until they are properly processed, and broken down so 
they can proceed on in the progression of digestion. These 

rocesses consist first of mastication where the food receives 
its first disintegration by the teeth of the animal. This 
process, in addition to disintegration of the food, is a mix- 
ing of moistening process in which the saliva secreted from 
the salivary glands is delivered to the mouth for moistening 
purposes. After the food reaches the rumen it may rest 
there until rumination starts. Visual inspection of the 
rumen indicates that the food is subjected to nearly a con- 
stant rolling action due to advancing and retreating of 
the muscular pillars of the rumen. 


The rumination process is the rechewing of the solid 
ingesta which is taken back through the esophagus to the 
mouth, for further disintegration. It also consists of mixing 
the material more thoroughly with liquids for softening 
and mastication purposes and fermentation activities which 
continue ceaselessly in the normal healthy ruminant. 


In this research it is desired to learn by comparable 
trials to what extent, if any, the foregoing physiological 
processes are influenced or modified by the various forage 
preparations, viz., cut hay, ground hay, whole hay, etc. In 
addition, we are interested in time and other factors dealing 
with mastication, rumination, and ingesta material. 


The Gastric Fistula Method. These studies as projected 
require direct visual inspection of the interior of the rumi- 
nant stomach for physiological manifestations as well as 
specimens of the contained ingesta for physical and chem- 
ical determinations at frequent intervals and at definite 


(Left) The four animals used in the feeding trials at the Ohio Agricultural Experiment Station, described by Mr. Silver in the accompanying paper. 
(Right) This view shows one of the animals with fistula opening exposing rumen ingesta 
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periods. Therefore, the only logical approach to many 
phases of the problem is by way of the gastric fistula. This 
part of the problem, together with the supervision of most 
of the physiological factors of the animals, has been very 
ably handled by Dr. A. F. Schalk of the veterinary science 
department at Ohio State University. 


The gastric fistula method has been applied very exten- 
sively in the human and dog, and more recently it has 
found special application in the ox for both physiological 
and nutritional studies in that species. The left dorso- 
posteris (upper back) part of the rumen is directly adjacent 
to the abdominal wall in the left rear flank region where no 
bony skeleton structures interfere. The fistula is made at 
this point, as it is the only region where the necessary surgi- 
cal intervention can be made. In order that liquid ingesta 
losses may be reduced to a minimum, the fistula is made 
at the highest possible location in the flank to maintain the 
highest possible ingesta level, which is at the lowest point 
of the fistula. The fistula opening can be made of any 
dimension. They are more or less oval in shape. It must 
be at least 41/4, in in length to provide for easy insertion 
of the arm. 


Surgical Technique. Briefly, the technique required in 
carrying out the surgical procedure is as ro al The ani- 
mal is fasted for about 24 lhr previous to the operation, to 
reduce the reticula-rumen ingesta to a minimum. The trian- 
gular space in the left-flank region is then clipped and 
shaved and painted with tincture of iodine, the day preced- 
ing the operation. Restraint of the animal is carried out in 
the standing position. Local anaesthetic is preferable to 
general anaesthetic, as it is efficient, and the animal can be 
operated on in a standing position, maintaining normal 
position of the abdominal organs. 


A vertical incision is then made, when the rumen will 
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be observed lying adjacent or near to the abdominal wall 
in practically constant motion. The edges of the body wall 
are then securely clamped with clamping devices. The rumen 
wall is then sutured to the skin only. About six to eight 
days are required for the rumen wall to slough off. Then 
the opening is left open and healing is usually complete 
in the course of a few days. To prevent the closing up of 
the opening a stretcher is inserted for a short perio4 of 
time. To close the opening so that the ingesta materia] 
may be held within the rumen a wooden block is used with 
a flange of rubberized material on the inside and a woo} 
protector on the outside. More recently, however, one of 
the rubber manufacturers has cooperated with us in an en. 
deavor to devise a pneumatic rubber plug for this purpose: 


The Experimental Animals. The initial studies in this 
roject involve four beef type steer animals. They ranged 
in age from approximately six to eighteen months and 
ranged in weight from 365 to 825 Ib at the beginning of 
the experiment. They were grade animals, and the types 
compared favorably with those encountered in the average 
farm feeding lot. Their physical conditions were good, in 
fact, ideal from a feeding standpoint. In so far as could 
be determined they were in physiologic balance in every 
respect. Animals of various ages were selected because of 
the age factor having a bearing on the results of the work. 
Feeding trials have occasionally indicated the importance of 
this factor. 

The animals are housed in regular nutrition stalls 
adapted to this work. In this way there is no chance for 
the animals to consume other than the feed and water 
which is given to them. A few times it has been necessary 
to place the animals in an open lot and to improve their 
feed ration in order to hold them at the same general physi- 
cal condition. 
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(Left) This graph shows the fineness analysis (average of all steers) of coarse-cut hay at various stages of disintegration. 
shows the percentage of fine material (that is, material passing through a 28-mesh sieve) in the rumen at various time periods after feeding 
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This graph shows the disintegration (average of all steers) of hay by 
the various processes in digestion 


’ All four animals are put on test with the same kind of 
“feed and carried through all the series of tests. They are 
fed regularly and in most cases allowed all the water they 
can consume. An attempt is made not to give the animal 
‘more food than he cares to consume. In fact they are kept 
a little short of this amount. 


. Feeds. The first part of this project includes experi- 

“nents with alfalfa hay exclusively. This material is pre- 
pared in different forms such as coarse cut, fine cut, and 
ground, with a modulus of fineness of 4.37, 3.37, and 3.18, 
respectively. All of these preparations are run in conjunc- 
‘tion with a series of tests on long hay. The coarse-cut hay 
‘js'approximately 2 in in length, and the fine-cut 4 in in 
“length. The ground hay is processed by a hammer mill 
equipped with a one-inch screen. Considerably more fine 
‘fiaterial is found in the ground and fine-cut hay than is 
found in the long or coarse-cut hay. It is the aim to secure 
the best quality hay obtainable. 
«> Before each feeding a sample of the hay is retained for 
‘@mplete analysis. In order to thoroughly clean the animals’ 
digestive systems in changing from one type of hay to 
‘another, a period of ten days is allowed before analysis is 
made of the subsequent series of tests. 

'  Mastication. The first process in digestion is mastica- 
tion or chewing. The degree of mastication can be very 
well determined by entering the arm through the fistula 
-and retrieving the material (known now as “boli”) before 
it settles into the mass of rumen ingesta. These boli are 
-fetrieved for physical and chemical analysis, and are on 
the average 4 in in length and exceptionally well saturated 


-with saliva. In order to determine the degree of mastication 


the animal has done on each kind of hay, these boli must 
be dried to constant weight and a modulus of fineness 
determination made. 


The results of these determinations have brought to 
light three very important factors: 

1 The degree of mastication which each preparation 

of hay receives by each animal 

2 The effect of mastication upon complete mixing of 

the hay with saliva 

3 The degree of mastication as affected by age of 

animals. 

When the degree of mastication on each preparation of 
hay is considered, some startling discoveries were revealed. 
The moduli of fineness of the masticated bolus of whole 
hay was less than that of the coarse-cut hay, even though 
some of the animals actually did more chewing on the 
Coarse-cut hay. Only a slight degree of mastication was 
done on the fine-cut and ground hay, although again as 
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much more chewing was actually accomplished on the finely 

prepared hays as that accomplished on the whole or coarse- 

cut hay. This is significant in the fact that the animal seems 

to allow just as much time in the mastication process of 

finely prepared materials but largely for moistening pur- 
ses. 

Although we cannot say definitely at this time, never- 
theless indications point to the fact that the age of the 
animal has considerable influence upon the degree of masti- 
cation accomplished. In most cases the younger animal 
showed more activity in mastication with the result that 
usually a greater disintegration of the feed was accom- 
plished. This point, of course, can be further substantiated 
when animals of two years or older are used. 


Rumen Ingesta and the Rumination Process. Following 
mastication the food passes into the first stomach or rumen 
into which the fistula is made. As the material remains in 
this organ it is subjected to constant rolling and mixing. 
From analysis made to date further disintegration of the 
feed takes place within this organ. In practically all cases 
the rumen ingesta is much pos lh after a period of 
16 hr after the animals have been fed. This of course is 
due in a great measure to the rechewing or rumination 
process which practically goes on incessantly from one 
feeding period to the next. It is of considerable interest to 
note that through a 16-hr period the whole hay ingesta is 
finer than either of the other preparations of hay when the 
average of all steers is taken. This is true even at the 2-hr 
period after feeding. In some cases at the end of eight 
hours the ingesta was coarser than at the 2-hr period after 
feeding. This is undoubtedly due to the fact that the fine 
material has passed on to the third stomach, leaving the 
coarser material for further disintegration. 


From the data secured, from 12 to 20 per cent of the 
animal’s time is spent in rumination. This data was secured 
over a 24-hr period. The rumination process is one in 
which considerable disintegration of the feed takes place. 
As the ingesta rolls around within the rumen, the rough 
edges of the material rubbing on the stomach wall seem 
to inspire the animal toward rumination. This has been 
exemplified by scratching the stomach wall with the finger 
nails. In nearly every case the ingesta was broken down 
practically the same amount regardless of the animal o 
kind of hay. The following will indicate this: 


DISINTEGRATION OF INGESTA BY THE RUMINATIO™! 


PROCESS 
(Measured by Moduli of Fineness) 

Process Whole hay Coarse cut Fine cut Ground 
Mastication 3.65 3.75 3:35 3.50 
Rumination 2.95 2.90 2.40 2.80 
Difference 0.70 0.85 0.95 0.70 


Nutrition. Dr. C. H. Kick, who has supervised the 
nutritional activities of this project, reports as follows: 
“Crude fiber and crude protein determinatioas we-e made 
on samples of the rumen contents of the four steers and 
on the hays which were fed. The first samples. tiken before 
feeding and representing the residue from previous feed- 
ings, always contained a relatively high percentage of crude 
fiber and a low percentage of crude protein when compared 
with the analyses of the hays fed. The second samples, 
representing a mixture of the hay eaten and the residue in 
the rumen, contained less crude fiber and more crude pro- 
tein than the previous sample. The subsequent samples, 
taken every two hours, showed, in general, a ris? in crude 
fiber content and a reduction in crude protein content of 
the material the longer it (Continued on page 270) 
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which would enable farmers to completely plow 


under cornstalks and other crop residues has been 
recognized for some time. The demand was emphasized as 
a control measure for the European corn borer which has 
been responsible for considerable work on the problem by 
agricultural engineers. 


Work on this problem has been in progress for several 
years in the agricultural engineering department at Purdue 
University, during which time various shields and attach- 
ments for plows have been developed and tested. This 
work has resulted in the development of a trash shield for 
wheeled —_ which gives nearly perfect coverage of corn- 
stalks and other crop residues. 


These shields are constructed of sheet metal shaped to 
form a hood over the top side of the furrow slice as it is 
being turned over. The rear edge of the shield is bent 
down so that it sets perpendicular to the ground surface. 
This edge is irregular in shape so that it conforms to the 
contour of the turning furrow slice. The shields are hinged 
at the lower front corners so that they are free to rise and 
allow any obstruction to pg under them. They are set 
so that the top of the shield is as nearly parallel to the turn- 
ing furrow slice as possible, and yet give the maximum 
amount of clearance for the trash. This feature has been 
found to be very important in preventing the bunching of 
trash in front of the shields and the consequent dumping 
of it in bunches which cannot be covered. Excessive bob- 
bing of the shields is also prevented by setting the shields 


at this angle and by hinging them at the lower front 
corners. 


Another advantage of hinging the shields at this point 
is that the front end of the shield does not move out of 
position and allow trash to get past it when the rear end 
of the shield raises up. It is ee 4 important that the 
portion of the shield immediately back of the jointer does 


not change its position materially when the shield raises or 
lowers. 


Ts NEED for some device or attachment for plows 


1Paper presented at a session of the Power and Machinery 
Division of the American Society of Agricultural Engineers during 
the 29th annual meeting of the Society at Athens, Georgia, June 
1935. 


2Experimentalisi, machinery of corn borer control, Purdue Uni- 
versity. Assoc. Mem. ASAE. 


Trash Shields for Plows’ 


By R. H. Wileman’ 


VOL 16, No? 


The lower end of the shield extends over the open 
furrow and just clears the side of the previously turned 
furrow slice. The stalks or trash are held down by the 
shield and forced into the bottom of the open furrow 
immediately in front of the turning furrow slice. The 
material being plowed under is placed in the bottom of 
the furrow and covered deep enough so that little trouble 
is experienced from dragging the trash to the surface dur. 
ing tillage or cultivation. Numerous checks show that, 
where the plow is cutting 7 in deep, very little trash is 
found above 41/, to 5 in. 

It is essential that the plow be equipped with a good 
set of rolling coulters and jointers to secure good results 
from these shields. The rolling coulter must cut the trash 
ahead of the plow shin and the jointer clean that edge of 
the furrow slice which when turned over, lies against the 
previously turned furrow. 

The trash is thus thrown under the shield, the back 
edge of which fits in the groove cut by the jointer. The 
shield then controls the trash and feeds it into the open 
furrow just ahead of the turning furrow slice. 

Numerous tests made with these shields show an aver- 
age coverage of 99.7 per cent in cornstalks, these tests 
being made without any oe treatment of the stalks 
except where the corn had been highly ridged. Where the 
corn was highly ridged, it is mecessary to cut the ridges 
with a disk to level the ground surface so that an even 
job of plowing and good trash coverage can be secured. 

It has been our experience that 14-in or larger plows 
equipped with these shields enables cornstalks, large weeds, 
sweet clover, and similar material to be plowed in the fall 
and nearly ee coverage obtained. Last fall cornstalks, 
which yielded as much as 85 bu of corn per acre were 
plowed under successfully. 

Due to the variations in the construction of different 
plows it is necessary to fit these shields to each make and 
type of plow. 

This is being done for the plows in common use by the 
agricultural engineering department of Purdue University, 
and blueprints giving details for constructing these shields 
are being prepared. These plans are handled as a part of 
the farm building plan service of the department and are 
available at small cost. (Continued on page 286) 


(Left) This picture shows a two-bottom, 14-in plow, equipped with 
trash shields, turning under cornstalks immediately after the corn 
had been husked. (Below) A two-bottom plow fitted with trash 
shields developed by agricultural engineers at Purdue University 
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The Design and Development of a 


Farm Implement’ 
By Theo.{Brown’ 


Recipient of Cyrus Hall McCormick Gold Medal for 1935 


HERE is an important group of workers within the 
farm equipment industry upon whom rests the 
responsibility of designing and developing the imple- 
ments which form the product of that industry. In one 
plant this group may be known as the “experimental depart- 
ment,” while in another it may be called, the ‘engineering 
department.” However, regardless of its name, in every 
case its purpose is to ay the product abreast of the times, 
and to provide for its future development. To be more 
explicit: : 
It is the duty of this group to develop new implements 
for which there is a demand, and adapt current designs of 
implements to new conditions found in different localities. 
Then, too, there is always present the more or less routine 
work of redesigning for strength, economy, and simplicity. 
In recent years sound engineering is replacing the more 
or less cut-and-try methods formerly used. Heat-treated 
alloy steels and antifriction bearings, as well as the intro- 
duction of new processes such as the various types of elec- 
tric welding, have changed the picture greatly since I first 
started. 


But even now the design and development of farm 


implements cannot be based entirely upon pure engineer- 
ing, and probably never can be. With the best of engineer- 
ing background available for the design of new farm tools, 
and even after extensive field and laboratory tests have 
been conducted with the utmost care, troubles will develop 
that have not shown up before, when the implement is put 
into use by the purchaser. This is because of the varying 
conditions found over the country and throughout the 
world where farm implements are used. When these trou- 
bles occur, corrections will have to be made, and these 
changes must be made quickly if the new implement is to 
survive. 

As to future development, there is a real opportunity 
in carrying on this important work for a closer cooperation 
between the experimental departments of the industry and 
the agricultural experiment stations. One is a natural 


1Paper presented at the 29th annual meeting of the American 
Society of Agricultural Engineers, at Athens, Georgia, June 1935. 

2Chief, implement research development, Deere and Company. 
Mem. ASAE. 


supplement to the other. The experiment stations have 
done outstanding work in their search for new knowledge 
and development of new methods. 

The experimental or engineering departments of the 
industry that are trained to think in terms of the greatest 
dollar value are then better able to make the most efficient 
design for meeting all these requirements. We, as agricul- 
tural engineers, are interested in the farmer's well-being 
and should encourage such cooperation. 

If I were to treat this subject of the design and develop- 
ment of a farm implement in the abstract, I could not add 
much to what is already well known. Therefore, rather 
than try to present a technical treatise, I am going to draw 
upon the experiences of my thirty-three years’ work, and 
attempt to give you an actual picture of the development 
of one particular improved farm implement. 

And so I am going to take an implement into which 
I designed and incorporated one particularly novel idea, 
thus producing a new type of this implement which has 
been proved out through the years, built in large numbers, 
and is still in use. 

I am going to tell you frankly the story, pointing out 
the difficulties of design and how they were met; how 
breakages and troubles were encountered in the field and 
what was done to overcome them. 

This implement is the manure spreader with the beater 
on the axle, now known as the “John Deere’’ spreader. 

Manure Spreader with the Beater on the Axle. The 
first commercially successful manure spreader (Fig. 1) was 
built by Joseph Kemp in 1878. It consisted of a wagon 
box with a slowly moving bottom which delivered the load 
rearwardly against a revolving toothed cylinder. This 
cylinder or beater distributed the manure over the field. 

Before the introduction of the Kemp spreader, the 
only way the farmer had of distributing manure was to 
load it on a wagon, drive to the field, and spread it from 
the wagon by hand with a fork. 

The Richardson Manufacturing Company bought the 
rights from Mr. Kemp to produce his manure spreader for 
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the New England states, while the Kemp & Burpee Com- 
pany was organized to supply the balance of the country. 

I started to work for the Richardson Manufacturing 
Company in 1902, and soon afterward began revamping 
this spreader, which up to that time had been built without 
much change. 

In the redesign of an agricultural implement it is impor- 
tant to have in mind some objective that stands out as 
particularly desirable, and which in turn helps to create 
sales. I spent much time in the field observing and study- 
ing spreaders, and was more and more impressed as time 
went on with the amount of physical labor required to load 
a spreader. 

In lifting a forkful of manure the first three feet to 
place it in the spreader box was not difficult. The real hard 
work was from this height to the top of the spreader, or, 
in other words, the real exertion in loading came when the 


fork reached a point higher than the man’s waist (Fig. 2),- 


and the exertion increased gradually in proportion to the 
height the forkful had to be raised above this point. 

And so it seemed to me that it would be particularly 
desirable to make a spreader that would be easier to load. 
With this thought in mind, I conceived the idea of hinging 
the sides of the spreader so that in loading one side of the 
spreader could be forked in with less exertion. 

The side had to be raised before the loading was com- 
pleted, and loading the rear of the box still had to be over 
the top. The idea appealed to the trade, and this feature 
made the “easy loader spreader’ (Fig. 3) popular for a 
number of years. Still, it seemed to me less effort should 
be required to load a manure spreader, and I kept this 
objective actively in mind. 

So it just happened that one day, looking out the fac- 
tory window, I saw a drop-axle wagon passing by on which 
the wagon box was but a few inches above the ground. In 
some way, looking at that wagon, the idea flashed into my 
mind, why not build a manure spreader with a box close to 
the ground like that, getting the axle for the large drive- 
wheels out of the way by mounting the beater on the axle? 

I had been in the habit of making free-hand sketches, 
mostly in perspective, of new ideas. I still do this, for I 
find such sketches very helpful in grasping a problem. They 
give the designer an insight into what may confront him 
later in carrying forward his project, and are of distinct 
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help in the preliminary work. This method is not a scien. 


tific approach to a problem, but every designer must do - 


some dreaming, and this is a good way to photograph the 
dream. 

And so on this day when I saw the drop-axle wagon 
which caused the new idea to come to me, I made a sketch 
to see what this new type of spreader might look like. The 
sketch (Fig. 4) is being shown to you to give an idea of 
what was in my mind. I did a little more dreaming in this 
sketch than was developed into actuality later, since | 
showed a method of loading the spreader too. You will 
notice that the spreader as sketched shows some resem- 
blance to the finished implement of a later date. However, 
while I was of course unable to show details of construc- 
tion, yet the sketch helped visualize what the finished 
spreader (Fig. 5) might look like, and what problems | 
was up against. 

After a conference, it was decided to lay out a manure 
spreader incorporating these ideas. While the idea of the 
beater mounted on the axle came in a flash, the working 
out of this idea into the practical spreader was a matter 
of months rather confirming the old adage that “Genius 
is one per cent inspiration and ninety-nine per cent perspi- 
ration.” So now the problem was to design a practical 
spreader using this feature of mounting the beater on the 
axle and placing the body of the spreader close to the 
ground. 

Since all the machinery of a spreader is driven from the 
rear axle, and since the beater was to be mounted on the 
axle, it was evident that here was the place to start. Fig. 6 
shows the three elements present at the start—the drive- 
wheels, the axle, and the beater. 

First of all, there must be a frame to support the load 
of manure, and since this frame was to be close to the 
ground, the sills had to be in a plane below that of the 
spreader axle. In Fig. 7 the cross section of the sills are 
shown in their approximate position. The wheels, of 
course, had hubs to support the axle. These hubs needed 
a ratchet connection with the axle in order to rotate the 
axle. These connections were provided as indicated, on the 
outer ends of the wheels. Then the frame of the spreader 
had to be supported by the axle, so axle bearings had to be 


provided to support the frame. The axle had to be free to 
turn in these bearings. 
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GROUND LINE 


Now the beater must revolve several times faster in the 
opposite direction to that of the axle. To insure proper 
Tascncet it was essential that the deflection of the axle 
due to the load, be as slight as possible. The best way was 
to have the drivewheels as close to the spreader sills and 
beater as possible; therefore, the wheel hubs were placed 
adjoining the axle bearings, and the axle bearings occupied 
all the space up to the beater. 

Fig. 7 shows there was no room on the axle for gears 
and clutches to drive the beater. This was the first obstacle I 
bumped up against. So as there was no room at either end 
of the beater, I finally thought of putting the drive within 
the beater as indicated by the shaded section. This appeared 
very desirable, but offered difficulties that had to be over- 
come. 

The inside of a beater on a manure spreader is not an 
ideal place for gears or sprockets, as can well be imagined, 
and yet the driving mechanism had to be placed there. So 
finally I hit upon the idea of using a planetary transmission 
enclosed in a case and running in oil. It was possible with 
this construction to throw the beater into operation by 
simply holding the case for the planetary gears from 
revolving. When the beater was not being driven, the 
planetary gear case was allowed to revolve slowly. 

Next came the difficulty of devising a means of driving 
the apron or movable bottom. There was no room for gear- 
ing on the outside of the beater, so here was another prob- 
lem to tackle. The first part of this problem was to take 
power from the rear axle, and the other to apply this power 
to move the apron. The first half was solved by attaching 
an eccentric bearing to the outer side of the beater head 
large enough in diameter to encircle the axle bearing. 

Since the body of the spreader was to be close to the 
ground, it had to be suspended from the rear axle rather 
than carried upon it. Also, to obviate any binding of the 
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axle, it was necessary to make the axle boxes self-aligning. 
This was accomplished by using U-shaped straps encircling 
the axle boxes and attaching to the sills of the bod ; 

Fig. 8 shows the relative position of the movable apron 
to the beater, and also to the wheels and ground. This rela- 
tion of parts was a matter of study, placing one advantage 
against another, and finally striking what seemed to be the 
best solution. 

The wheel base must not be too long for ease in hand- 
ling. The underside of the endless apron must have suffi- 
cient ground clearance, but no more than necessary. The 
body of manure should come in contact with the beater 
teeth at an angle to pulverize the load and yet not act as 
too much of a brake. After this layout was completed, the 
apron drive design was finished. 

I had always been interested in mechanical movements, 
and used to look through books illustrating many kinds of 
movements whenever a problem came up where power 
transmission was involved. In looking through these I saw a 
device consisting of an internal gear with spur gear run- 
ning eccentrically used for speed reducing. From this idea 
I designed a device consisting of an internal gear driven by 
a non-revolving spur gear carried eccentrically on a driven 
hub which answered my purpose. This idea lent itself to a 
very compact and simple drive, reducing the speed from a 
fast-moving to a very slow-moving part. 

A ratchet drive, with varying effective travel of the 
ratchets, made possible the spreading of different amounts 
of manure (Fig. 9). 

Another point that came up was to get the front wheels 
as close to coming under the load as possible. A slantin 
headboard helped to accomplish this result (Fig. 10). The 
front wheels had to swing around at right angles in order 
to allow the spreader to be turned short. 

When the factory builds a farm implement, it is com- 
mon practice to erect that implement in shipping bundles 
rather than as a complete unit. The designer must keep this 
in mind in his layouts, figuring how the implement can best 
be shipped, but at the same time it is important that it can 
be assembled by the dealer on the territory with the least 
effort and chance of error. 

The body of the spreader here presented a problem. It 
would be too bulky if the sides were shipped in place on 
the frame. The frame itself must be rigid and must be 
square and true in order that the apron would run evenly 
without binding. So a frame had to be designed that would 
be square and remain so, even without the sides in place. 

The frame as shown in Fig. 11 was held square by the 
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diagonal truss rods. To insure the frame being square when 
erecting, a stand was built to hold all the parts in place, 
and unless the frame was square it could not be gotten out 
of that stand. This gave an automatic inspection of the 
frame as to its being square. 


The sides of the spreader were assembled and erected 
on jigs, so with this assurance of accuracy, it was possible 
to pack them flat in the frame without first having bolted 
them in place. The one point where error might occur was 
the joint between the sides and headboard. At this point, 
for a connection, I used two channels bolted to the head- 
board so the front ends of the sideboards could fit into 
these grooves without a fastening of any kind (Fig. 12). 

As the beater was mounted on the axle, it was a prac- 
tical necessity to leave the beater on the axle as a complete 
assembly (Fig. 13). The question then was as to how this 
should be shipped. 


The idea of placing the two front wheels of the spread- 
er on the rear axle to form protective ends flashed into my 
mind and was followed by the thought of bolting two 
wooden crossties between the wheel tires to serve as skids 
and a protection for the beater. But the axle for the front 
wheels was smaller in diameter than the rear axle, so the 
front wheels would not fit. However, the idea seemed too 
good not to use. 


This obstacle was overcome by placing sleeves on the 
front axle as bearings for the front wheels to run on, and 
in this way the bore of the front wheel hubs was made a 
little larger in size than the diameter of the rear axle. An 
advantage was gained because these sleeves made a very 
inexpensive replacement part, since the wear from the 
wheels came upon the sleeves and not on the axle itself. 

This idea also saved considerable crating lumber that 
would otherwise have been necessary. Crating is an expense 
that must be added to the cost of an implement, but it adds 
nothing to the usefulness of the machine. This illustrates 
how a slight change in design can sometimes effect a saving 
by giving forethought to the way the implement is to be 
packed and shipped. 

At the risk of getting ahead of my story, I am showing 
(Fig. 14) how the completed spreader was erected in bun- 


dles, including the frame with sides and headboard packed * 


flat together, and also the complete beater assembly includ- 
ing front wheels and skids. 


upon the thoroughness of its design and development, and 
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The success of an implement depends to a large extent 
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it may be in order here to say something about how desir. 
able it is to strive for simplicity in design. 
It takes time, study, and hard work to produce simpli- 


_ city, but nowhere can effort be spent to better advantage, 


It is not difficult to make a complicated device, but it is a 
triumph to make a simple one. Then, too, simple parts can 
be made to better advantage, and with greater accuracy and 
economy. 

Neither should a designer be satisfied with an awkward 
or grotesque structure, for there is great sales appeal in 
good lines and proportion, and much to be gained by 
having something pleasing to the eye. 

Also, a designer should be original in his ideas, but not 
impractical. Imitation is the sincerest form of flattery, so 
he should strive to be imitated rather than to copy. Then 
too, the path of the copier is a hard one, as he may infringe 
patents already issued, or be in danger from pending cases 
that have not yet been issued, but which will later be found 
to cover the structure. So, besides being a trailer, he may 
face patent litigation. 

Since implements are erected in shipping bundles, as 
previously stated, and since these bundles are usually 
painted by immersing in a paint dip, it is possible to gain 
attractiveness and general appearance by a good color com- 
bination. It is reported that Henry Ford once said, “The 
Model T would be painted in any color so long as it was 
black.” The same in former days might also have been said 
of farm implements, except that the color was then red 
instead of black. It is possible to paint the various shipping 
bundles different colors, and so relieve the monotony of 
having the finished implement all one color. 

While lumber is not used today to the extent it formerly 
was in implement manufacture, it still has its place, and 
the designer should confine his specifications to commercial 
sizes. For instance, the pole for the spreader was designed 
to get two poles from a 3x7-in cross-section plank by saw- 
ing the plank on a diagonal line. The slats for the endless 
apron were finally made narrower than originally planned 
in order to take advantage of a certain mill-run size of 
yellow pine lumber. 

The foregoing rather briefly covers some of the prob- 
lems of design I encountered. At length, when the design 
was completed and patterns made, the first experimental 
spreader was assembled, and tried out in the field. Deere 
and Company became interested then, and ordered a num- 
ber built. After placing them in the territory to find out 
how the trade would react, they decided to acquire the 
patents, and the scene shifted to Moline. 

In the meantime I had signed a contract to work for 
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Deere and Company, so in 
November, 1911, a complete 
redesign of the spreader was 
started, and work was pushed 
along vigorously to get ready 
for production at as early a 
date as possible. 

A few troubles had devel- 
oped in the field with the first 
spreaders built. The method 
of setting the beater in motion 
by stopping the case from re- 
volving, consisted of a stop 
fulcrumed to rest flat against 
lugs on the side of the case. 
This device was found to act as a wedge, causing a bind 
sideways and resulting in sliding of the drivewheels and 
some breakage of transmission gears. So, in the new design, 
a cushioned stop was incorporated. This stop worked at 
right angles to the one formerly used, thus obviating any 
chance of side bind. A coil spring (Fig. 15) cushioned 
the starting impact. 

It was then decided to strengthen the transmission. In- 
creasing the size of the transmission gears meant increasing 
the diameter of the transmission case. But the outside of 
the beater was to be left the same diameter, and so the 
only chance was to discard the wooden beater bars and use 
a bar of less than one-half its thickness in order to place 
the gear case within the beater. But the strength of the 
bars must not be tampered with. A steel U-bar section, 
such as used on harrows, was found to be stronger and 
stiffer than the wooden bars, and of a section small enough 
to allow clearance for the larger transmission case. The 
teeth were inserted in these U-bars with a shoulder on both 
sides of the bar, and never came loose (Fig. 16). These 
teeth were designed so that they could be made on an auto- 
matic machine, shouldered and cut off at the rate of 52 a 
minute. 


The beater heads to which the beater bars were bolted 
were at first designed to be constructed of cast iron (Fig. 
17). However, later it was found that there was some 
breakage of these heads, particularly in shipping. A new 
type of beater head was designed using a cast iron hub with 
steel spokes and outer rim (Fig. 18). 

To test the comparative strength of the new and old 
designs, two complete beater shipping assemblies were 
dropped twenty feet to a hard earth surface. The bundle 
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with cast iron heads suffered breakage of both of these 
castings, while the assembly with the beater heads con- 
structed with steel spokes and rim was not damaged. 

At length, early in January 1912, the first experimental 
spreader was ready for trial. It was cold work trying out 
this spreader with temperatures running below zero, but 
under these conditions it was possible to give a severe test. 
This test was successful and then it was decided to build 
thirty more spreaders as soon as possible. In February the 
thirty were sent to Kansas for immediate sale and use. 

The following April the first of the regular run was 
finished. At that time manufacture was on the basis of ten 
spreaders a day. In a month more the production was 
increased to fifty spreaders a day, and two months later it 
was still further increased to one hundred per day. This 
was pushing production to the limit, but the demand 
existed and orders were filled. 

Jigs and erecting forms were designed and built, and 
there was never a complaint that spreaders did not go 
together perfectly when set up by the dealer. These jigs 
were carefully thought out so that they acted as automatic 
inspectors. If the piece was not right, it would not fit in 
this jig to start with. A run-off stand was provided for 
operating the completed rear axle. It was arranged so that 
the axle would not go in place unless all parts were right. 
The axle was driven by a motor and a brake imposed on 
what corresponded to the apron drive. In this way the 
whole assembly was operated under full load for about 
fifteen minutes. 

It is most important that the implement goes to the 
trade in perfect shape. The more automatic inspections 
the various parts undergo, the better chance there is to 
avoid error. 

As with all new implements, some troubles were bound 
to develop in the field. The success or failure of new 
implements often depends upon the speed and ability to 
correct field troubles as soon as they appear. It is evident 
if troubles get too much of a start, it is almost impossible 
to get the better of them, and the implement may soe a 
failure. It taxes the ingenuity of the implement designer 
to the utmost to successfully meet such emergencies. It 
means making a swift and correct diagnosis of the trouble, 
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devising a practical remedy 
with the least change in de- 
sign that can be put into pro- 
duction at once and can be 
applied to implements in the 
field. 


And various troubles and 
weaknesses did develop in the 
field, which was only natural 
when so big a job was put 
through in so short a time. 
With 100 spreaders being 
built a day, it can be appre- 
ciated how imperative it was 
to get these troubles and 
weaknesses corrected as soon 
as they were reported. 


One of the first complaints to come in was that the 
spreader tended to skid to one side. This was found to 
have been occasioned by the fact that the cleats on the drive- 
wheels angled in one direction only. I had designed the 
drivewheels and ratchets so that they were interchangeable 
right or left, for I remembered once making a long trip 
to correct a complaint only to find out that the right-hand 
wheel was on the left-hand side. So, rather than go to right 
and left-hand wheels with opposite angled lugs, it was 
decided to angle the lugs first right and then left (Fig. 19). 
This kept the wheels interchangeable and cured that trouble. 

Next, the pawls in the ratchets for driving the rear 
axle started breaking and splitting open the holders. It 
was found that some of the pawls did not seat themselves 
properly in their holders, and the pawls wedged in the 
ratchets. Immediately steel castings were substituted fo: 
the malleable pawls, and drop forgings were used as soon 
as they could be procured (Fig. 20). This and a change 
in the design of seating of the pawls cured this breakage. 

Then there was another trouble. With the heavy loads 
travelling over rough ground, the malleable iron front 
corner brackets sometimes cracked open in the corners and 
there was danger of the front bolster pulling out. Here was 
a case where a new part had to be made interchangable 
with the old, and to do so it was necessary to substitute 
stronger material. The answer here was a high carbon 
steel plate blanked to size, and formed to shape under a 
drop hammer. This ended that difficulty. 

A complaint was brought in that the aprons (Fig. 21) 
did not run true in the frame, and tended to run to one 
side. The chains to which the apron slats were riveted 
were made of malleable iron castings. Since there were 
about 120 links in each chain, any error multiplied, so a 
variation in the lengths of different chains was not uncom- 
mon. A pronounced difference in the lengths of the two 
chains on an apron caused the apron to bear to one side. 
A pressed steel link was designed and semi-automatic 
machinery built to make these links. These links were 
always uniform, and aprons built with them ran true. 

Another complaint was that rear axles broke through 
the half moon key slot. A close examination showed that 
the axles developed a fracture starting at the bottom of 
the key slot and running in a spiral direction around the 
axle. It was concluded that this must be caused by crystalli- 
zation, and this in turn was due to vibration. In this case a 
change of material cured the trouble. The axles had been 
cold-drawn Bessemer steel. Open-hearth s.eel (40-50 car- 
bon made from selected rg 5 and cropped billets) was 
substituted and axles made from this steel never broke. 
Far the most serious trouble encountered—one that 
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threatened calamity if not cured—was when transmission 
cases and gears were reported breaking. A shipment of 
one hundred broken cases was sent to the factory. Here 
was trouble aplenty, and the future of the spreader was at 
stake. I set everything aside to diagnose this trouble. 

I examined every part of every transmission and noted 
down any peculiarity and made a minute description of 
each break. Then, grouping all this information together, 
I made a classification and found a certain similarity in 
the breakages. It looked as though the internal gear had 
teeth with not enough clearance at the out end, and that 
there were small lumps on some of the step gears. This 
caused a bind on the spider casting holding the step gears. 
This bind caused a break at the foot end of the spider, and 
this broken | ea fell into the gear teeth, cracking the inter- 
nal gear and sometimes the case itself. 

Here was a situation that demanded a positive cure. 
Corrections must be sufficient to make sure that gear cases 
would never fail, and these changes must be put there at 
once. So, patterns were checked and strengthened, gear 
teeth were given more clearance, and ends rounded. A 
foundry expert developed a semi-steel for the step gears 
and a process for annealing them after casting. An appara- 
tus was constructed overnight to make a drop test on the 
teeth of the step gears. It was found by this drop test that 
the teeth of the semi-steel gears were much tougher. The 
falling weight had to be raised very much higher before 
the semi-steel teeth broke. A standard height was set from 
which the weight must drop without breaking the teeth. 
Samples from every day’s castings were checked, and unless 
these samples met the prescribed test, the whole lot was 
rejected. Ring gear gauges were made, through which each 
gear had to pass, and a master pinion was tried in every 
internal gear. Every stud for gears was checked for con- 
centricity of threaded end. 

Within a few days transmission cases were being built 
with all these changes and tests in effect. After this there 
was no further trouble with transmission cases. 
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It would be impossible to go into all the changes 
that were made from the start to the time when the spreader 
with the beater on the axle reached the point where com- 

Jaints and troubles virtually ceased. But the various trou- 
bles I have told you about give an idea of what the designer 
is up against until the time is reached when an implement 

s out from the factory with the certainty that it will 
stand up to its work. 

Since the beginning this spreader has been in continu- 
ous heavy production. If the details had not been watched 
so carefully, and troubles ovecome as soon as they appeared, 
this story of the — with the beater on the axle might 
have had a very different ending. No detail in the design 
and development of a farm implement is unimportant. It 
is a matter of taking infinite pains to make one that is 
successful. 

In this story I have tried to point out the essentials of 
implement design and development by using actual exam- 
ples. It may be of interest to summarize these briefly: 

1 The idea, or feature, which must have merit. 

2 The preliminary layout, incorporating the relation 
of component parts. 

3 Acareful consideration of available shop equipment. 

4 A continual striving for simplicity of parts and 
assemblies. 

5 A cost analysis as the design proceeds. 

6 Consideration of ease and accuracy of erection, both 
in the factory and in the field. 

7 Method of erection in shipping bundles. 

8 Field and laboratory tests. 

9 Ability to overcome troubles as they are encountered. 

All these points, if given proper consideration, should 
create a design of implement satisfactory to the user, the 
dealer, and the manufacturer. 

And now a word as to the future. About sixty years 
ago a young man, who later became an eminent patent 
attorney, hesitated to enter that profession because, after 
making a trip to Washington, he was advised that every- 
thing worth while had already been invented, and so there 
was no future for a patent lawyer. 

What a different viewpoint we hold today as agricul- 
tural engineers! We know that we are still in a period of 
pioneering in the developing of new types and methods of 
—— farm tasks with machinery. We know that we 

ave greater opportunities than ever before to benefit the 
farmer because of the wider use of mechanical power, new 
materials, new conceptions of the conservation of water and 
soil, new crops, new industrial or non-stomach uses for 
crops and the like. 
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What a field we have before us! What opportunities! 
What problems waiting to be solved! We agricultural engi- 
neers have a wonderful future, and it is up to us to make 
the most of these opportunities. 


Discussion by Oliver B. Zimmerman‘ 


N HIS PAPER Mr. Brown has been more than candid ; 
he has actually emphasized the problems which arise 


and demand prompt solution after a design is in active 
production and sale. This should lend encouragement to 
younger designers who may take too much to heart the need 
for such changes in their work. I think it should be empha- 
sized that sudden problems or gradual opportunities for 
improvement do not necessarily, or even commonly, imply 
oversight by the designers. 

While it goes without saying that such changes should 
be anticipated and held to a minimum by forethought, 
nevertheless there are so many changes in governing condi- 
tions which cannot possibly be foreseen that ability to effect 
changes promptly is a major virtue, in designer and factory 
alike. When the spreader was originally designed, or even 
redesigned, there was little prospect of its practical use with 
other than traditional power—a pair or perhaps three of 
horses with a working speed of 134 miles an hour. Now, 
in an imperceptibly gradual adoption of mechanical power, 
that speed is doubled and trebled, with inertia stresses 
increased in still higher ratio. 

At the same time, spreading ceased to be a fair-weather 
job and, with the machine taking the grief, became a year- 
round operation including work on frozen ground, perhaps 
with partly frozen material to handle. The conditions were 
far more severe than the designer could foresee, and even 
if he could have foreseen them, it would have not been 
economically justifiable to build for them in advance of 
their arrival. Indeed, it does the designer much credit when 
he can effect his improvements out of the economies made 
possible by experience and quantity production, thereby giv- 
ing the farmer a superior machine without change in prices. 

Thus it is, on the occasion when we honor him as an 
inventor, that Mr. Brown addresses us as an engineer. For 
while an invention once made stays made, the design em- 
bodying that invention is something progressive, developing 
in relation to manufacturing, shipping, sales, and service 
conditions. 


3Agricultural and mechanical consulting engineer. Hon. Mem. 
ASAE. 


More Farm Building Needed 


definite research and study be made on farm structures 


problems. Agricultural engineering research and exten- 
sion in our agricultural colleges should be reinforced, and 
county agents should be urged to give more time and effort 
to farm structures. County agents as a rule are selected for 
their knowledge of the production of crops and live stock, 


I: IS HIGHLY desirable that much more extensive and 


and they have little or no training in building problems. : 


Observation of the last ten years of agricultural progress 
quite bears out this statement. 

It must be recognized that it is not possible to make 
sufficient profit on farm products to pay for new buildings 
in a few years time, and to be profitable, buildings should 
be erected that will last over a long period of time, 50 to 
100 years at least. This very often necessitates long-time, 
low-rate loans, possibly with renewal privileges. It is of 


course realized that many inefficient farmers will not be 
able to negotiate loans. They will benefit, however, by the 
rise in prices of their products, and they may be able to 
find extra work at good pay helping neighbor farmers who 
are able to build or repair their buildings. 

Agricultural experiment stations and colleges should be 
requested to direct more of their energies and funds to 
agricultural engineering projects, such as farm improve- 
ments, buildings, fences, silos, water systems, drainage, so'l 
erosion, etc., thus assisting in a consumption program as 
well as in a production program. They should also be urged 
to establish short courses in farm structures for the benefit 
of farmers and country builders, provide agricultural engi- 
neers as speakers for public meetings and furnish bulletins 
and building plans to farmers who contemplate building 
improvements.—Ws. Boss 
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Present Opportunities for Better 
Farm Building’ 
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By K. J. T. Ekblaw’ 


matter of discussion and criticism from the time the 

first of our buildings were put up, I suspect. Perfect 
buildings have probably never been erected and probably 
never will be. When the first farmer put up his first farm 
building, very probably he immediately began to see faults 
in it and to make plans for correcting those faults in similar 
buildings with which he might have to do in the future. 
That same condition has been true all through the years; it 
has been much like the condition of the weather about 
which, as Mark Twain remarked, people talked a great 
deal but seemed to do very little. 


However, it does seem as if the farm buildings of this 
country really are worth serious consideration. According 
to the 1930 census their value was $12,949,993,774. That 
is certainly an imposing figure. Any investment of almost 
13 billion dollars is certainly worthy of the most careful 
consideration. I wonder if there is any investment of a 
similar amount that gets less real thoughtful attention than 
does this tremendous investment in American farm build- 
ings. 

“* talking about promoting better building I use the 
term ‘‘promoting” advisedly. I realize that in some circles, 
and especially in academic ones, the term ‘‘promote” bears 
a connotation of opprobrium; but I say without reservation 
that we should promote better farm buildings, and I have 
the dictionary to help me justify my statement, because the 
term ‘promote’ can mean not the questionable activity 
which is sometimes so irritating, but a contribution to the 
development, the fostering, the encouraging, the raising to 
a higher standard. There certainly is opportunity to contri- 
bute to the development of farm buildings. There certainly 
is opportunity to foster and encourage such development, 
and likewise there is an opportunity to raise the standard 
of farm building construction. 


T= CONDITION of our farm structures has been a 


BUILDING REHABILITATION A MANY-SIDED PROBLEM 


We can view this matter of farm buildings from a num- 
ber of angles. First, let us consider time, especially the 
position of the present years in an economic period or cycle. 
Everyone knows that agriculture began to Re into a de- 
pressed condition about fifteen years ago, when the first 
hard times came following the war. Ever since that time 
farm buildings have been neglected. They have deteriorated 
steadily; their rate of deterioration has increased as the 
years went by. Now many farm buildings are in such a bad 
condition that it is best to let them proceed to utter collapse. 
With many others there may a question as to the value of 
repair. Many of them, of course, still are not beyond hope, 
but action will have to be taken regarding them soon if 
further and greater loss is not to be involved. 

Through the decade from 1920 to 1930 farmers in 
general let their buildings go, making only minor and most 
necessary repairs, hoping against hope that times would 
become better, that income would be great enough to permit 


1Paper presented at the 29th annual meeting of the American 
Society of Agricultural Engineers, at Athens, Georgia, June 1935. 


2Agricultural engineer, American Zinc Institute. Mem. ASAE. 


of the expenditure of some major sums for the repair and 
rehabilitation of their buildings. Then came the final dive 
into the depths of the depression, and for a while it seemed 
as if no hope remained. 

More recently there have been things happening which 
justifiably make the farmers believe that perhaps all is not 
lost. That thin, brilliant border around the edge of the 
cloud is getting a little wider and a little more convincing, 
Perhaps there is a silver lining after all. 


ECONOMIES POssIBLE UNDER DEPRESSED CONDITIONS 


More than one shrewd business man, making careful 
analysis of financial and economic conditions, has come to 
the conclusion that the time to replace physical equipment 
and put it into shipshape condition is during a time of 
depression. I have seen this policy carried out in a number 
of instances with factories, department stores, banks, hospi- 
tals, office buildings, and in most cases the policy has been 
thoroughly justified. 

It is not difficult to see why this should be true. In any 
industrial expenditure, labor and materials constitute the 
major portion of the expense. When times are hard, when 
a depression is on, and when competition is beginning to 
get in its work, the price of labor and materials generally 
shrinks. Anyone who is in a position then to buy labor and 
materials can buy them very advantageously, as compared 
with the price of those commodities when times are better 
and when competition means that there is bidding for both 
of them. There is all the difference in the world between 
a buyer’s market and a seller's market. 

What is true of other industries certainly can be true of 
agriculture. Certainly now is the time to get labor at a fair 
rate, unless the unions insist on too high wages. Likewise, 
prices of most materials are low because labor enters into 
their production. Moreover, economy in the cost of labor 
and materials is not the only thing that can be achieved, for 
that same reduction of rate goes through all the phases of 
building activity from the design and advisory service down 
to the inspection of the completed structure. 

A second viewpoint is that of experience. True, the 
acquisition of experience never ceases and we can expect 
that the experience which we will gain in the next decade 
or two probably will enable us to build better buildings 
than we can right now with the experience which we have 
behind us. Nevertheless, we do have a wealth of experience 
behind us, and because we have been compelled to go rather 
slowly, to consider things rather carefully, we may be able 
right now to make better use of the experience which we 
have gained in the past than we would in prosperous times 
when things might be moving so fast that we would not 
have time to think. 

Still another viewpoint of major importance right now 
is that of finance and investment. Farm buildings cost 
money. The figures which I quoted at the beginning of this 
paper indicate that the average investment in farm building: 
in the United States is over $2,000 per farm, or roughly 
speaking, approxmiately 25 per cent of the value of the farm 
land. As many a farmer knows from experience, it is not 
the easiest thing in the world to get money with which to 


a 


aes 


cereal 


a: ah nm Gb tms Gh 2 See Se Ge EP EP 


He TARE Fs orl MOS See ee oC eS at Aime eke: Sc. Cah I Sia reales Je an oe ae he Be ea S's Soo a pe eaten etna er, * “2: ae” ite ee eee 
“aes Tae pts, aes i“ pee) | ee ot ae, aaa sa state 2 coe an ees a, PUP ENS ae e152 ns “ Be. 2a re eee 
| TGR RI ec ase iff SS) Rae eee. 5 eee ec eae a oe ag Wer Ser Se SRR eis 
4 a ie ee is Ma ieee yO Sean ee al ee See ee ems ee | eS: PAS ris ses 
\ ’ : aaa ak a” 5 Sa 
i ree” 
a P 
6 ; 
2 as 6 ll 
age iy q 
er 
: pe 
; T 
. 7 m 
; [| - 
= : 
te 7 Ww 
Po : 
‘ : ge 
re 
ry 
to 
= i m 
Ww 
tc 
: & 
: : 
ae q re 
: 7 
ee ; 
: fee ; n 
Soi sk: t 
r 
Potten ’ ‘ 
% “ig ‘ 
re eke: ‘ 
eae 
if ‘, 
a 
a : 
! ait | 7 
eres th 
pei. 7 
_ 
Es . 
- : 1 
3 | ee 
ea 
a Oe ae 
Be ee 
es i 
ey 
: . 
Ni 
ae 7 
‘ ae ee . ‘ i i ; i 2 “ ie ee ss : er eee te eee eee eS eS. - Tipe Mae Ks gi hain mo ects aie ; co ag ee 
ie eae! sha ee é il eam 9 ee eg AES ee eS ONaaee - aaah 1 aie, Sane eager rt tetra tar SS ia 
3 cee Oe el eae Pe is <> ee iy Vega MMR | oo ofS ae | ie oe, 2 CS eee I . Sens > oes 1S SEA Per ene 


AGRICULTURAL 


JULY 1935 


erect or repair buildings, or at least that has been true in 

ast years. Right now, perhaps, the farmer is in a better 
position in this respect than he has been for a long time. 
Through various government agencies it is possible to get 
money under favorable terms for building repair and 
replacement. Private agencies perhaps are not so friendly 
with their loans but the fact remains that financial strin- 
gency so far as loans are concerned has become considerably 
reduced and banks and other lending agencies are disposed 
to look upon requests for loans for farm buildings with 
more leniency. 


CREDIT CONDITIONS SHOW IMPROVEMENT 


Of course, the investment angle is so closely tied up 
with the financial angle that the two must be considered 
together, and perhaps the reason that it is easier to get 
loans now is because it is easier to demonstrate that farm 
buildings as an investment are more likely to pay a fair 
return than has been the case in some recent years. Farmers 
who have maintained a satisfactory degree of credit during 
depressed times are finding it not impossible to borrow 
money for building purposes, and instances of where such 
transactions are being carried through are not at all uncom- 
mon at the present time. 

A fourth factor to consider is that of the function of the 
buildings. Most farm buildings can be classified either as 
homes or as storage buildings for crops or as shelters for 
livestock and equipment. Right now there is a great deal of 
interest in farm homes and justifiably so. The American 
farmer feels that he has a right to maintain an adequate 
standard of living, and one of the essential factors in such 
a standard is adequate housing. Fifty years ago I believe 
it would have been true to have said that the average farm 
home was inferior to the average town home. I doubt very 
much whether this is true at the present time. Advances in 
rural home design, construction, and equipment certainly 
have been made and are being made at a rather rapid rate, 
and the widest opportunity exists for making even greater 
advances in this direction. 

In the past it has been taken as a matter of fact that the 
average city dweller should have certain so-called con- 
veniences, meaning adequate, convenient light, water supply, 
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sanitation, and heat. So far as farm life was concerned, 
these conveniences were conspicuous more by their absence 
than anything else. Now, however, they are coming to be 
very much the rule, and probably another decade or two 
will see them standard in farm homes. 


The function of storage buildings and shelters is com- 
ing to be more clearly understood and definitely appreciated 
than ever before. With this better understanding and 
appreciation comes improved efficiency, but whether the 
farmer has realized the advantage of this improved efh- 
ciency is a question. Certainly in many sections of the 
country there has been but little indication of it. In many 
ways the buildings which are found on the majority of 
American farms are too much like the buildings of a 
hundred years ago. 


Is BUILDING PERMANENCE ALWAYS DESIRABLE? 


A fifth viewpoint of vital importance is that of the type 
of materials used in building construction. In this connec- 
tion I want to raise a question as to whether we are entirely 
justified in promoting the idea of permanence in building 
construction. We know that in recent years the idea of 
permanence has been rather strongly emphasized, and I do 
not want to be understood as discarding it without further 
and most thoughtful consideration. Perhaps so far as farm 
building is concerned we should qualify the term “perma- 
nence”’; perhaps it should mean that type of construction 
which can be expected to exist without major repair or 
maintenance until obsolescence has driven the present struc- 
ture into the discard and made the construction of an 
entirely new one justifiable from the standpoint of efficiency 
in operation and investment. 


Probably all of us have seen examples of what I have 
had in mind. A power plant is erected of the most ad- 
vanced design and equipped with the most efficient machin- 
ery available. In a few years new inventions, new designs, 
have so changed things that this power plant and its equip- 
ment have to be discarded because of inefficiency. The same 
thing is true of farm buildings. There are today barns built 
of so-called permanent materials which are so permanent 
that they can not be economically rebuilt to take advantage 


“Now, how shall the agricultural 
engineer best serve in this present 
opportunity for promoting better 
farm buildings? I am firmly of the 
opinion that it is the agricultural 
engineer who should be depended 
upon to lead the new advance, to 
interpret the new expressions, and 
to effect the establishment of the 
great improvements in farm build- 
ings which the years in the immedi- 
ate future will logically bring. The 
agricultural engineer must convince 
himself of his destiny in this respect. 
He must furnish the inspiration 
whereby our agricultural population 
may be made to see the benefits 
which these improvements will bring. 
He must be aggressively ready to 
advise, and he must be able to advis2 
with wisdom and intelligence.’’ 
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of new and improved methods and practices in livestock 
management. 

Therefore, I say that we should give careful considera- 
tion to this quality of permanence as possessed by the vari- 
ous building materials which we have available. There is 
no justification in putting up a long-lived masonry. structure, 
if we have to destroy it with dynamite within a few years. 
In American agriculture there is no value in such ruins. 

From still another viewpoint which we should take, let 
us consider the matter of equipment. Think for a moment 
what has come to American homes in the way of equipment 
in the last twenty-five years. I need not elaborate upon this 
subject at all because it has been emphasized so strongly 
that all of you are more or less familiar with it. Even so, 
how far should we go in recommending the use of this 
a yom Again the question of obsolescence enters. To 
what extent is the farmer justified in making expenditures 
for expensive equipment when the development of newer, 
even greatly more efficient equipment is just around the 
corner? I do not want to have you think that I am advocat- 
ing makeshift improvements, but I am just suggesting that 
we should use both discretion and wisdom in attempting 
to solve these problems. 


NEW AND BROADER VISION NEEDED 


Still another viewpoint to take, and it is a tremendously 

important one, is that regarding the present tendency toward 
social development in rural areas. Certainly social develop- 
ment must come; and the development of rural homes 
should be considered also in the light of whatever solu- 
tions are found for our rural social problems. This points 
inevitably to the fact that whoever promotes the construc- 
tion of better farm buildings must also know something 
about rural social development. I appeal to you as agri- 
cultural engineers to study this “emia of the matter, not 
only for the value this additional knowledge has in making 
better technicians of you, but for the deep and thrilling 
satisfaction you will find in being able to aid in making 
rural people happier, better citizens. 

The whole matter of farm buildings needs reorganiza- 
tion and reestablishment. We have fallen into the deplorabl - 
habit of taking farm buildings as an incidental matter of 
fact. We do not see their exceedingly important, even fun- 
damental, relationship to every other phase of agriculture. 

How can such a reorganization and reestablishment be 
effected? In suggesting the answer to this question, I realize 
that I must necessarily imply some criticism of agencies 
already at work and doing an excellent service; but even so, 
I believe that some degree of criticism is fair, and even 
deserved. 

Both federal and private agencies have been negligent 
and dilatory in advancing the cause of farm buildings. 
Many of you will recall the survey made several years ago, 
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under federal supervision, of the research that was being 
made and that should be made in this field. One of our 
own ASAE members, Professor Henry Giese, spent time 
and effort in this survey and presented an excellent, thor. 
ough report, including specific recomrhendations for future 
procedure. 

So far as we can see now, the time and effort so spent, 
as well as the great amount of time, effort, and money spent 
in the preliminaries to this survey, have been largely wasted. 
Nothing substantial has resulted. 

Ass I see the matter now, we must have these things: 

1. The arousal of a great, strong, and vocal interest, 
upon the part of agriculture, in better buildings, 
their design, their financing, their construction. 

2. Establishment of a more positive and aggressive 
policy of farm building improvement on the part 
of our federal leadership in agriculture, and the 
concentration of a greater effort in this direction. 

3. A better organized and a more systematic distribu- 
tion of farm building improvement activities through 
state and county agencies. 

4. A deeper appreciation on the part of private agen- 
cies and manufacturers of building materials of the 
opportunity which exists for the legitimate develop- 
ment of great markets in the rural field. 

If we can effect the accomplishment of these four major 

pees then the cause of better farm buildings will have 
een tremendously advanced. 


THE AGRICULTURAL ENGINEER’S OPPORTUNITY 


Now, how shall the agricultural engineer best serve in 
this present opportunity for promoting better farm build- 
ings? I am firmly of the opinion that it is the agricultural 
engineer who should be depended upon to lead the new 
advance, to interpret the new expressions, and to effect the 
establishment of the great improvements in farm buildings 
which the years in the immediate future will logically bring. 
The agricultural engineer must convince himself of his 
destiny in this respect. He must furnish the inspiration 
whereby our agricultural population may be made to see the 
benefits which these improvements will bring. He must be 
aggressively ready to advise, and he must be able to advise 
with wisdom and intelligence. 

I have a deep and unbreakable faith in the future of 
American agriculture. I can envision logical advances which 
it will make, which will be comparable to the marvelous 
advances which American industry has made. The imp-ove- 
ment of farm buildings is an essential factor in agricultural 
advancement. Certainly the agricultural engineer will have 
ample opportunity to exercise the most profound wisdom 
and the highest degree of intelligence which he can develop, 
and I most earnestly hope that he will see his opportunity 
and take advantage of it. 


Preparation of Feeds for Cattle as It Affects Digestibility and Absorption 


(Continued from page 259) 


remained in the rumen. All the determinations were based 
on the dry weight of the material as the only pzactical 
basis possible. 

“The data are too meager to warrant definite conclu- 
sions, but certain pertinent points are indicated. The more 
soluble nutrients, as represented by the crude protein, appar- 
ently pass out of the rumen more quickly than does the 
crude fiber. Since it was impractical to obtain date on the 
entire amount of material in the rumen at the time of samp- 
ling, the rates indicated are necessarily relative. The data 
already presented show that the finer material passes out 


of the rumen while the coarser material remains. It is 
obvious from the chemical determinations of the material 
remaining that the finer material, which passed on, con- 
tained less crude fiber in proportion to the crude protein 
than that being retained in the rumen.” 

The results we have obtained to date on this most impor- 
tant project have been encouraging. Its magnitude, how- 
ever, permits only a brief presentation at the present time. 
We are now making rapid progress in the work with the 
hope that a more complete and extensive report will be 
available in the near future. 
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Characteristics of the Resistance Type 


Soil Sterilizer 
By J. R. Tavernetti* 


HE STERILIZATION of soil by heat generated in 

passing an electric current through it has been suc- 

cessfully accomplished, and, because of certain advan- 
tages, may be a desirable method. Fig. 1 shows the various 
types of present-day equipment making use of this principle. 
For sterilizing soil in flats, the equipment consists of sheet- 
metal electrodes mounted at equal intervals on the under 
side of a frame with alternate electrodes connected to the 
same electric terminal. The length and depth of the elec- 
trodes are the same as those of the flat in which the soil 
is to be sterilized. The electrodes are forced into the soil, 
and the entire flat is sterilized at one time. 

For sterilizing soil in benches, sheet-metal electrodes 
whose length and width are the same as the width and 
depth of the bench, are placed in the soil at equal intervals 
with alternate electrodes having the same polarity. The 
number of electrodes used is governed by their size and by 
the capacity of the electric line. 

The box sterilizer consists of a container with a hinged 
top and bottom in which sheet-metal electrodes are mounted 
at equal intervals. 

The data that follow were obtained from experiments 
conducted to determine the operating characteristics of this 


1Associate in agricultural engineering, University of California. 
Assoc. Mem. ASAE. 
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FLlan (a) and elevation (6) of box sterilizer 
Fig. 1 Three types of resistance soil sterilizers 


b tinged bottom 


type of sterilizer under different conditions of soil and 
equipment. Series of tests were made to determine the 
following points: 


The general operating characteristics 

The effect of varying the distance between electrodes 
The effect of varying the soil density 

The effect of varying the soil moisture content 

The effect of the addition of an electrolyte 

The effect of varying the voltage 

The effect of various soil types. 


Equipment and Method of Conducting Experiments. 


NAUAWN 


The experimental sterilizer (Fig. 2) consisted of a base of 


1-in lumber and two sides of 2-in lumber. In each of these 


parts, grooves spaced 2-in apart were cut to hold the elec- 
trodes. The height of the electrodes was 7 in above the 
base, while the length could be varied from 0 to 18 in as 
desired. The distance between the electrodes could be 
varied in 2-in steps from 2 to 18 in. When the sterilizer 
was filled with soil, a 1-in piece of rock cork insulation 
was placed over the top and a piece of 2-in corkboard 
against the outer side of the electrodes. 


The soil used in the experiments, except those on the 


effect of the type of soil, was a fine sandy loam relatively 
free of organic material. It had a dry weight of about 85 Ib 


per cubic foot and a field capacity of about 18 per cent 
moisture. 


Table 1 shows the data for each run. Soil temperatures 


were obtained by three chemical thermometers placed, 
respectively, in the bottom inch, in the center, and in the 
top inch. In some runs the temperatures at these three 
points increased at approximately the same rate while in 
the other runs the temperature at these three points varied 
widely (Run 22-c, Table 1). These differences, in temper- 
ature resulted primarily from differences in density. In all 
calculations the soil temperature was taken as the average 
of the temperatures at the three points. 


OPERATING CHARACTERISTICS 
Fig. 3 shows the temperature and current curves for 


two different runs. These curves are characteristics of the 


Fig. 2 The California experimental sterilizer with a side removed to 
show the various parts 


ao ee Cl met > anemrmee e jo) ea 
an as an 7 ee ee rs es 
eto | Be iy ad a oe. ee eee Be eee a ee 
eile Seen =e Sa Fae ee ee eee Pe : ; 
eo 
q 
4 
4 
7. a7 _ 
| 
r & 
ce & 
; 
4 q 
t & 
‘ 7 
. 
. & 
: 
7 
- & 
t 
¢ - 
. &§ 
h 
| eee 
e - 
)- 
fr 
€ ; 
n 7 
| | 
il 7 
W g —- 
S 
y : ea 
2 ' Ss. 
7 "=. Mia oe ame a oe @ = aac e = — 
‘ ' ' 
e ZLZPLLLLLLIALLA LLL LLL 
. e+ Sheet metal 
electrodes 
e ’ . 
| | SR IER SESS 
yf Np rr 
h q Elevation of tat sterilizer 
1S 
- UG . 
7 s — . 
. = Yee =-4 Mpg 
7 * se Llectrodes - 
n | BRS are soc pe Gen sear re Pete eer car koe Nees Oe nd 
| SS SERRE SOG as Gos asa ee ee iC ei 
>; . | SORRY GRivet EOE! PRINS, Hai aaa Oia ar acerca a RCIPY y Ce ee : : : 
y &- / ROR SOAS PME SOD CRs ETC eS DS OER eS oe eS ee = ses mee 
: DO rrr) foe Se ae: : 3k. | : : 
7 Lfevation of bench sterilizer ee of Re a ee 
1 ; Ss Be Oe ee eee a? ~ 
q se Wirin, K22> ee ae PE : oe : ; ease <i 
Winn n h y er ee eo 
; ‘ pecan | Flectrodes ——  . “ea rors i wali: a pl 
. 4 - a Bi ae . ae ‘: * oy iii ig ee ed 
IS Aer SIR Camas Cie! | a oe ~ 1. > fie ‘ ag = 
SESE gt ictetse eet vee i } oe ee. B i mm. yy ts — ce 
‘ oo pes oe es 4 et. com EL ath 
1- ston ES RRR: EL 9 4 eas 8 6«—<eeeeess ee ie § 
oI PERE tees leat: | 2 Pee rs Or 
n vie beeper intel Bea | a ei | \ in ge x 
(gee oe ea See ¥ a a ae ee | ae ee 
Wee Paes ieee eee 6 WE (Baek ce ie | {ws 
Oect AN oe eee ¢ - We ‘ie 2 Se 
i Sesh See GRPKTN SATE: # — oe AARC ai Ss 
. | = ‘or ; i 
: —EE ; : owen ae tite pea pS tee 
e ' sat ee dee i 4 
BS ge eee om SS pee nee Sore 
ee Ce, “} “Ces A ee ee ‘ 


272 AGRICULTURAL ENGINEERING 


TABLE 1. DATA OBTAINED FOR TWO RUNS SHOWING 
THE HEATING TIME, CURRENT, ENERGY, AND 
TEMPERATURES IN DIFFERENT 
PARTS OF THE SOIL 


Run No. 18-d 

Fine sandy loam 

Dimensions of electrodes, 6x6 in 
Moisture before heating, 18.4% 


Voltage, 240 

Density, 102 lb per cu ft 
Distance between electrodes, 4 in 
Moisture after heating, 11.5% 


Temp. Temp. Temp. 
at bottom, at center, at top, 
Minutes Amperes Watthours deg F deg F deg F 


0.97 0 43 41 42 
1.27 13 62 56 58 
1.67 30 83 77 80 
2.27 53 105 108 
3.06 84 140 140 
3.81 110 173 168 
4.80 145 212 203 
4.95 156 212 212 
4.67 182 212 212 
4.14 217 212 212 
2.70 246 212 252 
0.50 255 212 212 


Run No. 22-c 

Fine sandy loam 

Dimensions of electrodes, 6x6 in 
Moisture before heating 21.2% 


Voltage, 242 

Density, 96 Ib per cu ft 

Distance between electrodes, 4 in 
Moisture after heating, 12.2% 


Temp. Temp. Temp. 
at bottom, at center, at top, 
Minutes Amperes Watthours deg F deg F deg F 


1.22 0 46 45 45 
1.73 17 70 60 
2.23 33 92 73 
2.92 53 89 
3.77 78 110 
5.10 111 135 
5.75 155 195 
5.79 174 212 
5.50 210 212 
4.90 240 212 
0.50 255 212 


runs made in all the experiments, although the values 
varied according to conditions. The maximum soil tem- 
perature obtainable with this method of heating was 212 
deg F. When the temperature reached this point the mois- 
ture was converted to steam, and as the soil dried the 
heating automatically decreased. The current increased with 


figure 4 
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figure 3 
Temperature and current curves 1 fine sandy loam 
soil when heated between electrodes. 
four and eight taches apart Llectrode area - $4 5g. i 
Morsture- 16.3% Voltage - 240 
Density-100* per cu tt 


Legend 
Temperature 
Current 


Current -omperes 


Jime -miniles 


the temperature and was a maximum when the soil temper- 
ature reached 212 deg F, where it was about four times 
as great as at 50 deg. The moisture content of the soil after 
the heating stopped varied from nine to fifteen per cent, 
depending upon the initial moisure content. The total 
resistance between the electrodes consisted of two resistances 
in series: (1) the soil itself, and (2) the contact between 
the soil and the electrodes. For a given soil condition both 
decreased as the temperature increased, and the ratio be- 
tween them remained approximately constant until the 
temperature reached 212 deg. At this temperature, the soil 
in contact with the electrodes dried more rapidly than in 
the main body, and the resistance of the contact became 
so great that practically no current flowed even though the 
main body of soil still contained considerable moisture. 

Fig. 4 shows heating time and current with various 
distances between the electrodes. The current decreased 
with increased distances, but not in dirett proportion, the 
contact resistance being a greater portion of the total resis- 
tance at the lesser distances. The time required to heat 
to a given temperature varied approximately as the square 
of the distance. The energy required to heat the soil from 
60 to 212 deg F varied from 1.66 kwh per 100 lb with 
2 in between electrodes to 2.05 kwh with 10 in between 
electrodes. 

Fig. 5 shows heating time and current demand for 
soil with various densities. The time required to heat the 
soil to a given temperature varied inversely as the density, 


fect of distance between electrodes on 


current and time for heating. 
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fffect of Jensity upon heating time 


aad current at various temperatures 
Joi! - fine sandy lam 
Moisture - 18 2% 
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Voltage -240 
Liitial temperature - $0°F 
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Soil tine sandy loam 
Density 90% per cu. tt. 
Llectrode area- 36 sg in. 
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Figure 6 
fffect of moisture content upon 
current and heating lume 
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while the current varied directly with Figure 7 
the density. The energy required to Effect of the addition of an electrolyte (NaCl) upon the 


° “ime required to heal soil from $0° lo 22°F and 
heat the soil from 50 to 212 deg F ypoa the current flowing at 50? 40° ond 22°F 


Figure 8 
L£ffect of voltage upon heating time and 
current a versus temperatures. 


varied from 1.69 kwh pert 100 Ib with Mosture AOS % Area of electrodes - 36 39 10 = il se 
. Density -H0* per cu tt Voltoge-240 eee -G v4 
a density of 120 Ib per cu ft to 1.80 Sur dota electrodes -[e" ¥ an 


kwh with 90 lb per cu ft. 

Fig. 6 shows heating time and 
current demand for soil under vari- 
ous moisture conditions. With 10.0 
er cent moisture, it was impossible 
to increase the temperature above 140 
deg F, because the more rapid heat- 
ing and drying of the soil in contact 
with the electrodes decreased the cur- 
rent so that the heat loss was greater 
than the heat input. The time re- 
uired for heating was only about 
one-fifth as great with 14.0 per cent 
moisture as with 10.0 per cent. This 
decrease in heating time continued, 
but less rapidly, as the moisture con- 
tent was increased. The current in- 


AS al 
eS 
3 __ “= oe 
iO 100 250 
creased and the resistance decreased 
as the moisture was increased. At 


Qo J 0 200 

213 deg F the current with 27.5 per cent moisture was runs the soils were wetted to the same moisture content 
only slightly greater than with 21.1 per cent, for two with a solution that added 200z of ammonium sulphate 
reasons: first, with a high moisture content and high tem- to each cubic foot. 

eratures, the soil expanded and bulged up, causing an 
increase in the contact resistance; second, the holding capa- 
city of the soil was exceeded to such an extent that when 
heated the moisture drained out, decreasing the quantity 
of water and electrolytes in the soil. 

The energy required for heating from 50 to 212 deg F 
varied from 2.20 to 3.39 kwh per 100 lb of dry soil with 
14.0 and 27.5 per cent moisture respectively. 

Fig. 7 shows the effect upon heating time and current oe ie ith — j hi 
when an electrolyte was added to the soil. The heating “hs yrs — og oa = ” “ide ip Dey sag iviony 
time with tap water was about 61/,, 13, and 23 times greater 3 pe ~ shone — -_ 3 te “pn a . 4 siti ‘ = — 
than when the soil was wetted with the 1, 21/, and 5 per ba on oe a © SE EERERY CORES OR 8 eye 
cent NaCl solutions, respectively. The current increased °*S!S W4S Used. ; ; 
directly with the quantity of electrolyte added. _ The results obtained are shown in Tables 2 and 3. 

Fig. 8 shows the effect of voltages upon heating time With the clay loam soil containing 19.2 per cent moisture 
and current. The heating time varied inversely as the square it was impossible to heat above 140 deg F because of the 
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The soils used were a coarse sand weighing about 100 
Ib per cu ft and having a field capacity of about 6 per cent 
moisture, a fine sand weighing about 95 lb per cu ft and 
having a field capacity of about 8 per cent moisture, a fine 
sandy loam weighing about 85 lb per cu ft and having a 
field capacity of about 18 per cent moisture, and a clay loam 
weighing about 75 lb per cu ft and having a field capacity 
of about 28 per cent moisture. 


of the voltage, and the current directly with the voltage. drying of the soil in contact with the electrodes and the 
Effect of the Type of Soil. In this experiment four runs ““tting off of the current. 
were made with each of the four different types of soil. When wetted with tap water, the various soils differed 


In two of the runs the soils were wetted with tap water widely in heating time, current and resistance. Their order 
to two different moisture contents, while in the other two with respect to the least current and greatest heating time 


TABLE 2. EFFECT OF TYPE OF SOIL UPON HEATING TIME AND CURRENT AT VARIOUS TEMPERATURES WHEN NO 
ELECTROLYTE WAS ADDED 


Electrode area, 36 sq in 
Distance between electrodes, 4 in 
Voltage, 240 


Type of soil Coarse sand Fine sand Fine sandy loam ~ Clay loam 
i ag a ee Ley pee 
Per cent moisture 13.1 18.9 14.5 23.2 17.6 26.5 19.5 33.7 
I a 
Soil temperature, deg F 


Sess 


50 deg Heating time, min 0 0 0 0 0 0 0 0 
Current, amp 1.0 1.6 0.2 0.70 1.0 2.0 13 4.4 
100 deg Heating time, min 7:3 6.2 31.0 13.0 Ee | 5.0 5.0 2.8 
Current, amp As 2.9 0.4 1.05 1.8 3.4 3.8 7.8 
140 deg Heating time, min 12.6 9.1 54.0 21.0 11.5 V7 7.2 4.3 
Current, amp ai 335 0.5 1.25 2.8 4.4 5.1 10.3 
180 deg Heating time, min 17.3 123 76.0 30.0 14.5 9.9 3.3 
Current, amp 2.2 3.0 : 0.6 1.20 3.8 5.0 12.1 
212 deg Heating time, min 20.6 15.7 91.0 38.0 16.5 115 6.1 
Current, amp 22 2.0 0.7 0.9 4.7 $.1 12.6 
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TABLE 3. EFFECT OF TYPE OF SOIL UPON HEATING TIME AND CURRENT AT VARIOUS TEMPERATURES WHEN AN 
ELECTROLYTE [20 oz of (NH,), SO, per Cu Ft} WAS ADDED 


Electrode area, 36 sq in 
Distance between electrodes, 12 in 
Voltage, 240 


Type of soil Coarse sand Fine sand Fine sandy loam Clay om 
Per cent moisture 13.2 19.0 14.9 24.1 17.5 27.2 19.2 34.8 
Soil temperature, deg F 
50 deg Heating time, min 0 0 > 0 0 0 0 
Current, amp 9.7 13.3 10.2 14.1 3.6 8.5 0.3 8.5 
100 deg Heating time, min 2.4 1.6 2.1 1.9 6.5 3.5 16.0 3.9 
Current, amp 15.7 20.8 16.5 20.4 6.0 14.6 2.8 153 
140 deg Heating time, min 4.1 2.9 3.5 3.0 10.3 5.6 28.5 0.1 
Current, amp 20.4 25.5 22.3 23.4 8.2 19.4 33 19,3 
180 deg Heating time, min 5.4 4.1 44 4.3 13.1 7a 8.0 
Current, amp 20.8 27.9 25.7 24.7 10.4 22.6 21.7 
212 deg Heating time, min 6.1 $a 5.6 5.5 155 8.5 9.3 
Current, amp 20.8 232 26.7 24.9 22:3 23.7 22.4 


and resistance was fine sand, coarse sand, fine sandy loam, 
and clay loam. 


When wetted with a solution of ammonium sulphate, 
the various soils with the higher moisture contents showed 
little difference in heating time, resistance and current. 
With the lower moisture contents the differences were 
greater. The order of the soils with respect to greatest 
resistance, greatest heating time, and least current was re- 
versed from that when tap water was used, being clay loam, 
fine sandy loam, coarse sand, and fine sand. With all the 
soils an increase in moisture content decreased the heating 
time and resistance and increased the current. 

The results obtained indicated that the quantity of 
electrolytes and moisture in the soil, rather than the type, 
determined the operating characteristics. The only effect 
of the soil type was on the moisture content necessary. 
To obtain the same characteristics when all the other condi- 
tions were the same, soils having a high moisture-holding 
capacity required a greater moisture content than soils having 
a lower moisture-holding capacity. 


CONCLUSIONS 


The resistance-type soil sterilizer has the advantages of 
simple and inexpensive equipment, easy and speedy opera- 
tion, uniform heating, and semi-automatic operation. It 
has, however, two serious disadvantages—hazard from an 
electrical shock and variable electrical load. 

Since 220 volts is commonly used in these sterilizers, 
contact with electrodes, the soil, or wet portions of the 


equipment is dangerous. The box and flat sterilizers can be 
fairly well enclosed and equipped with safety switches, but 
it is difficult to prevent the equipment from becoming damp 
or wet. 


The bench sterilizer is extremely hazardous because it 
cannot be enclosed and because the entire bench is charged 
even though only a small portion is being sterilized. The 
use of low voltage will assist in reducing the hazard, but 
may require the addition of an electrolyte to the soil in 
order to increase the current and reduce the heating time. 
In adding an electrolyte care must be taken not to obtain a 
concentration that will be toxic to plants. 

The electrical demand of the sterilizer varies widely, 
depending mainly upon the electrolytes in the soil. It is also 

ected by distance between the electrodes, soil density, 
and moisture content. With one soil, the current may exceed 
the capacity of the electric line; with another, the current 
may be so low that the heating time will be excessive. Any 
control by varying the electrodes is difficult, because in 
making the sterilizer the electrodes are fixed and cannot 
easily be changed. Controlling the current by varying the 
density and moisture content is not satisfactory, for it is 
advisable to use a relatively high density and moisture con- 
tent in order to obtain more uniformity of heating and in 
order to reduce the resistance of the contact between the 
electrodes and the soil. The best method of control over the 
electrical demand would be the use of different voltages. 
With this method the voltage could be easily reduced when 
the current neared the maximum permissible. 


A Plan to Provide Adequate Water Storage 


their water storage ponds or earth tanks inadequate 

to provide a supply for an extended period of dry 
weather, many hesitate to clean out or deepen the reservoirs 
for fear of wasting the water. Besides, it is more or less 
difficult to do the work when the stored water is several 
feet deep. 

However, agricultural engineers have worked out a plan 
whereby no water need be wasted, cleaning out or deepen- 
ing is made easy, and at the same time additional storage 
facilities may be provided. 

This plan, briefly, consists of making an auxiliary tank 


De the fact that farmers in some sections find 


or pond. This should be located near the existing reservoir 
bg of course, should be deeper. Water in the old tank or 
pond can then be drained into the new one. The old reset- 
voir is now ready to be deepened or cleaned out. 

The job can be done quickly, easily, and, frequently, at 
a saving of money by the use of dynamite. Shallow ponds, 
those up to three and a half feet deep or even deeper, and 
of widths up to forty feet, can be blasted by the cross- 
section method. The post-hole method of blasting will 
provide a pond up to thirty-six feet wide and with a maxt- 
mum depth of twelve feet. Similarly, reservoirs can be 
cleaned out. 
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Determining Colloids in Soil for Rammed 
Earth Construction 


By Ralph L. Patty * 


earth construction. In fact, a bare pise wall will 
resist weathering in almost a perfect inverse ratio to 
the colloidal content of the soil from which it is made. 

A study of rammed earth construction has been under 
way at the South Dakota State College since January 1, 
1930. After some work with small test pieces for determin- 
ing the optimum moisture content in soils for this type of 
construction, the building of small weathering walls was 
begun. These walls were made of the typical soils of vari- 
ous parts of the state. In all, 29 different soils were built 
into these weathering walls. The walls were 3 ft long by 
30in high and 12 in thick. They were built on a good 
concrete foundation and roofed with small flat-topped 
covers with an eave or overhang of only 21/, in. 

The reason for the small overhang was to reduce to a 
minimum the protection from weathering on the side walls. 
On the other hand, it was found very necessary to protect 
the tops of the walls from rain and to prevent the flowing 
of water down the face of the walls. The walls were built 
with an east and west axis, providing a north and south 
exposure to their broad sides and of course no protective 
covering was used. The yard in which the walls are built 
is securely fenced. 

During the summer of 1930, 24 of the 29 walls were 
completed, and the others were built the following spring. 
Most of these walls have, therefor, had an exposure of five 
years. This entire period has been necessary for drawing 
conclusions on many of them. Only two or three of the 
walls showed definitely within the first year that they were 
unfavorable. It has been only during the past winter and 
spring that they could confidently be classified. 

About a year ago a study was begun to determine the 
colloidal content of the soils used, and the relationship of 
the colloids to weather resistance of the walls. The hy- 
drometer method of Bouyoucos was used for making these 
analyses and a determination was made of the total sand, 
the total colloids, the total conventional clay, the very fine 
clay, and the total silt. The colloids were of particular 
interest in this study, and with this method of analysis 
both the organic and metallic colloids are of course in- 
cluded. 

The hydrometer method of analysis lends itself very 
satisfactorily to work with rammed earth. The results are 
quite accurate enough for all soils tested, and it is easily 
possible to make the complete analysis of two soils in a 
day along with other work if care is used in preparing the 
soil samples for the following test while the one is being 
tun. Not less than two tests were made of each soil for a 
check and in most cases three were made. 

After the tests were made, the summary sheet showed 
a definite relationship between the colloidal content of the 
soil and the quality of the wall made from it. The walls 
were then carefully classified as to quality after standing 
four to five years without protective coverings. Although 
the weathering walls had been given a careful inspection 
twice yearly, they had been rated only in a general way as 


_ 


Cons in soil are unfavorable for pise or rammed 


4 1Extension specialist, and chairman, agricultural engineering 
partment, South Dakota State College. Mem. ASAE. 


poor, fair, good, and excellent. They were now given a per 
cent rating so that a curve ratio could be obtained. In rating 
the walls as they have resisted weathering, the poorest was 
given a mark of 50 per cent, and a perfect soil would rate 
100 per cent. Two persons rated the walls at a different 
time and the average of the two ratings was used. The 
walls were rated without a record of the analysis of the soil 
from which it was made. 

The results of the study to date would indicate that 
walls rating 90 per cent or above would be excellent in pise 
work and that walls rating 85 to 90 per cent would be 
quite satisfactory. Walls rating from 80 to 85 per cent 
would probably be satisfactory, especially if they were given 
a protective covering. Most of those rating from 80 to 
85 per cent are walls that stood "Pp well for the first two 
or three years and did not check badly when drying out. 
The walls rating below 80 per cent have not only been 
unsatisfactory in resisting weather as a bare wall, but to 
date it seems quite possible that protective coverings com- 
monly used on other walls will be unsatisfactory for them. 
It should be borne in mind that these are not soils espe- 
cially selected for rammed earth work. They are taken as 
they come, the bad with the good. Also, a few of them 
with a low rating to date seem to be satisfactory in walls 
when sand is added. The addition of sand will not correct 
all of them, however. In no case has the addition of sand 


TABLE 1. ANALYSES OF SOILS IN WEATHERING WALLS 


—HYDROMETER METHOD 


Conven- Very Conven- 


Wall Ratings, Total tional fine tional Total 
No. percent colloids clay clay silt sand Remarks 
22 93.5 16.8 17.0 16.0 7.8 75.2 Fine sand 
10 99.0 17.0 14.3 14.2 9.5 76.2 
Graduated 
5 99.0 19.0 15.9 13.9 6.9 Tie sand 
20 97.5 20.4 19.2 18.2 9.2 71.6 
Probably 
61 87.5 30.0 23.4 19.7 28.6 48.0 underrated 
46 95.5 rs te 21.6 17.7 33.6 44.8 
57 90.5 i | 22.8 18.7 49.2 28.0 
9 95.5 32.5 27.0 19.1 19.7 53.3 
Very low 
41 97.0 33.0 23.8 18.2 56.3 19.9 in sand 
28 88.5 34.1 rs HG | 20.2 27.0 47.9 
35 88.0 34.1 26.9 23.5 25.4 47.7 
18 90.0 34.4 28.4 24.4 36.0 35.6 
39 89.0 35.6 27.6 20.0 45.2 py Be 4 
55 86.0 35.8 28.0 23.6 30.2 41.8 
7 91.5 36.3 26.0 21.4 46.1 27.9 
53 92.0 37.0 26.4 23.3 44.8 28.8 
81 89.5 37-3 29.6 24.2 24.6 45.8 No. 2soil 
16 90.0 38.1 28.8 23.6 54.2 17.0 
48 82.5 38.1 26.9 23.3 50.9 4 ey i 
3 79.0 40.4 33.2 30.0 48.2 18.6 
11 82.5 40.9 33.1 28.1 32.6 34.3 
37 73.5 41.0 34.2 30.7 27.4 28.4 
51 69.0 42.2 33.0 30.2 57.2 29.8 
26 72.3 43.5 35.0 30.4 39.8 29.2 
Does not 
78 75.0 446 33.1 29.1 31.9 35.0 crack open 
63 65.0 46.8 38.4 34.1 38.6 23.0 
Does not 
24 75.0 53.0 41.4 36.2 39.3 19.3 crack open 


14 50.0 35.2 49.1 38.0 25.0 25.9 
29 50.0 61.0 51.5 46.0 28.7 1 
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Fig. 1 This curve shows the relation of resistance of a soil to weather- 

ing in a pise wall and the colloidal content of the soil. A colloidal 

content of 40 per cent is the distinct dividing line between a favorable 
and unfavorable soil 


improved the wall if the original soil contained more than 
42 per cent colloids. 

The dividing line between favorable and unfavorable 
soils for pise work seems to be just at the point where the 
soil contains 40 per cent colloids. If the total colloids in 
the soil run 40 per cent, the soil is doubtful, and if it goes 
above this point, the soil is unquestionably unfavorable. 
It is quite certain this dividing line will not range more 
than one per cent either above or below forty. Since this 
study includes 29 quite different soils from far distant 
localities and since no exception has been found, the above 
conclusions seem definite and entirely reliable. It should 
therefore be, and we believe is, entirely possible in thirty 
minutes time to determine whether or not a soil is favorable 
for pise work (the total colloids can be determined in 30 
min) by making the test for colloids. Not only that, but 
the quality may be determined and after more years of the 
test it will be possible to accurately forecast the number of 
years the soil will stand in a bare wall under average 
climatic conditions. 

Table 1 shows the five-year-old walls listed in the order 
of their rating or quality as they stand today, and with the 
percentage of total colloids found in the soil from which 
the walls are made shown in the third column. The com- 
plete analyses are also included. Fig. 1 shows the curve of 
relationship between the soil colloids and the quality of the 
walls that are made from them. In securing the soil for 
the walls only a part of the top soil was taken, possibly an 
average of one-fourth of the top 6 in of soil. This seems to 
be of little importance in residual soils so far as pise work 
is concerned. Neither docs the inclusion of reasonable 
amounts of grass or root ‘iber affect the wall, except to 


increase its strength*, and decrease the smoothness of the 
wall surface. 


Method of Determining Colloids in Soil. The Bouyou- 
cos method of soil analysis, also known as the hydrome‘er 
method, is comparatively new. It was developed by Pro- 
fessor G. J. Bouyoucos of the Michigan State College, and 
the test is made with special equipment designed by him. 
This equipment consists of a soil disperser or agitator, a 


special cylindrical jar or graduate of definite capacity and | 


*South Dakota Agricultural Experiment Station Bulletin No. 
277, “Rammed Earth for Farm Building Walls.” 


ENGINEERING VOL 16, No7 


depth, a hydrometer of special weight and design, an ordi- 
nary Fahrenheit thermometer, a stop watch, and defloculat. 
ing agents (Fig. 2). A 50-gm sample of oven-dry soil 
is taken (except for very sandy soils) and put to soak in 
distilled water in the agitator cup for at least 10 min. The 
cup is then filled with distilled water to a point within 
114, in from the top and the deflocuating agents added, 
Professor Bouyoucos recommends 5cucm of sodium by. 
droxide and 5 cu cm of sodium oxalate for the defloculating 
agents. The electric agitator is then started and the ordi- 
nary soil is stirred for 10 min. The contents of the cup is 
then turned and rinsed into the large glass graduate, and 
distilled water added until the graduate is filled to a mark 
indicating 1,000 cucm of the mixture plus the submerged 
hydrometer. 


The hydrometer is then removed and the contents of 
the graduate inverted several times and thoroughly agitated, 
As it is set down, the stop watch is started and readings 
are taken at intervals of 40 sec, 15 min, 1 hr, and 2hr. At 
the end of 40sec the total sand has settled out. At the 
end of 15 min the hydrometer reading will give the total 
grams of soil still in suspension, and this reading over the 
weight of the soil sample taken in grams multiplied by 100 
will give the total colloidal content of the soil in per cent. 
This result therefore can be obtained in less than 30 min 
from the time the agitator is started. At the end of one 
hour the total conventional clay will still be in suspension, 
and it may be obtained in the same way. At the end of 
two hours the very fine clay will still be in suspension, and 
the amount in per cent can be figured. The total sand is 
obtained by subtracting the total soil in suspension at the 
end of 40 sec, and the total silt is that portion of the sam- 
ple that is left after subtracting the total sand and the total 
conventional clay. The total silt, then, is the portion of 
soil that settles in the interval between 40 sec and 1 hr. 


Corrections must be made for the temperature of the 
water in this test at each reading. A temperature of 67 deg 
F is the basic temperature for which no correction of the 
hydrometer reading is made. For each degree of temper- 
ature above 67 deg F an addition of 0.2 of one unit is 
added to the hydrometer reading and for each degree be- 
low 67 deg F, a substraction of 0.2 of a unit is made. A 
few additional corrections and variations in the test are 
made for unusual soils, such as those that are difficult to 
disperse or very sandy soils. These have been carefully 
worked out in order to reduce a possible error to a mini- 
mum, and complete directions for making the analysis is 
furnished with the equipment. 


Fig. 2 Equipment used in determining colloids in soils for rammed 
earth. The equipment of particular interest is the tall graduate just 
to the right of the scales, the hydrometer of special design in the fore 
ground and just in front of the right-hand scale pan, and the electric 
soil disperser and cup at the right. The disperser is a rebuilt drink mizet. 
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A review of current literature by R. W. TRULLINGER, senior agricultural 
engineer, Office of Experiment Stations, U. S. Department of Agriculture. 
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E.ecTric HEAT FOR PROPAGATING AND GROWING PLANTS, 
B. D. Moses and J. R. Tavernetti. California Sta. Circ. 335 (1934), 
pp. 18, figs. 17. Practical information is presented for use both by 
engineers and laymen on the use of electricity for heating hotbeds 
and regarding the equipment. It is based on studies conducted by 
the station in cooperation with the California Committee on the 
Relation of Electricity to Agriculture. 


TESTS OF THE FIRE RESISTANCE AND STRENGTH OF WALLS OF 
CoNcRETE Masonry UNITS, C. A. Menzel. [Chicago]: Portland 
Cement Assoc., 1934, pp. X -++ 215, figs. 89. This report presents 
the principal results obtained in a comprehensive and systematic 
investigation of the fire-resistant and load carrying or of 
215 walls of concrete masonry units when subjected to standard 
fire endurance and load tests. The tests covered studies of the rela- 
tive influence of such factors as type and grading of aggregate, 
cement content, design of unit, type of mortar, workmanship, and. 
application of plaster. Wells about 5.5 ft wide and 6 ft high with 
atotal area of about 33 sq ft were employed instead of walls 9 ft in 
height and 100 sq ft in area required by the specifications. To com- 
pensate for the reduction in size of the test walls as well as to 
improve the precision with which such tests are usually conducted, 
a particularly rigid test technic was adopted. 

It was found that the fire endurance period of concrete masonry 
walls constructed of units of a given design was independent of the 
type of mortar, depended to some extent on the character of the 
mortar joints, but depended mainly on the composition of the units 
as influenced by the type and grading of aggregate and the cement 
content. With a given type of concrete the fire endurance period 
of walls of the single-unit type (constructed with a single unit 
through the wall oe; increased as an exponential function 
a rp 1.66 to 2.03) of the average air-dry weight per square 
oot of wall assembly. This relationship appears to be fundamental 
and shows that the effectiveness of a given type of concrete in 
walls of the single-unit type can only be improved by increasing the 
weight of the concrete in the unit and not by distributing the given 
weight in a different design. However, with walls of the duplex 
and triplex types (constructed with two and three units through 
the wall thickness and separated by an air gap) or with walls of 
the single-unit type having the core spaces filled with different 
aggregate materials, the fire endurance period was increased at a 
substantially higher rate with weight increases than obtained with 
ordinary construction. 

The application of a plaster finish to either the exposed face or 


ance periods and wall strengths (after fire exposure) than were 
obtained with similar unplastered walls exposed for the same or 
shorter periods. 

The compressive strength of concrete masonry walls tested either 
tothe original compressive strength of the units. These linear 
telationships were obtained with walls laid up with units of a 
wide range in composition, design, and strength. The strength of: 


iven design and strength was independent of the type of aggregate, 
pended to some extent on the type of mortar, but depended main- 
ly on the type of mortar joints and character of mortar bedding. 

ter exposure to fire the wall strength was influenced to a more 
marked degree by the type of aggregate than by the type of mortar 
but to an even greater extent “ the type of mortar joints and 
character of mortar bedding. Closely similar strengths were ob- 
tained from walls laid up with units of a given strength with 
portland cement-lime mortars ranging from 1-1-6 to 1-0.15-3. When 
the cement content of the mortar was reduced below that of a 
1-1-6 mix there resulted a decrease in wall strength which was 
opened proportional to the decrease in the cement content 
of the mortar. These statements apply to walls exposed to fire as 
well as to unexposed walls. 
No outstanding advantage in wall strength after fire exposure 
was discernible for one design of unit over another for walls of the 
same thickness laid up with units of different design but com- 
iy as to the proportion of net area bedded and strength (gross 
atea), 

Five appendixes are included relating, among other things, to 
test procedure and temperature measurements. 


both faces of the walls resulted in substantially higher fire endur-' 


without exposure or after exposure to fire was directly proportional: 


walls tested without exposure to fire and constructed of units of a: 


WIND PRESSURES ON BUILDINGS; A. Bailey. Inst. Civ. Engin. 
[London], Elect. Engin. Papers, no. 139 (1933), pp. 29, pl. 1, 
figs. 27. Following a brief review of the work of others with small 
scale models, the results of comparative tests on a large shed in the 
natural wind and on a scale model of the shed in a wind tunnel 
are reported. The shed was 100 ft long by 42 ft wide and had a 
height of 33 ft at the ridge and 23 ft at the eaves, the angle of 
slope of the roof being 25.5 deg. It had a heavy steel and timber 
framework covered on the outside with corrugated iron with a 
felt-covered timber roof. At each end of the shed there were large 
sliding double doors 12 ft wide by 22 ft high. 


The data obtained from the actual shed showed that the wind 
movement produces a substantial reduction of pressure on both the 
windward and the leeward slope of the roof, combined with an 
increase of pressure on the windward wall and a reduction of 
pressure on the leeward wall. No substantial difference was ob- 
served due to opening the doors, but this was to be expected since 
there is a gap about 4 in wide all around the edges so that the 
shed was never really closed. The maximum reduction of pressure 
is generally at the point immediately beyond the eaves on the wind- 
ward slope, and the suction falls rapidly as the wind travels up the 
slope. It then begins to increase again when nearing the ridge and 
becomes almost constant on the leeward slope. 


Three sets of tests were carried out on the model in the wind 
tunnel with angles of incidence of the air stream of 0, 20, and 40 
deg, and with four wind speeds in each case, and an additional 
test was made at one speed with the air stream parallel to the 
ridge. The tests with an angle of incidence of 20deg showed 
slightly greater suction at all points on the roof, with the excep- 
tion of the first point on the windward side, at which point the 
suction was very slightly reduced. At 40 deg these effects were 
increased and the pressure on the windward wall was reduced. 
The test with the wind parallel to the ridge showed a moderate 
suction over the whole of the section examined, including both the 
vertical walls, which would be due to the eddy set up by impact 
of the wind on the end wall of the shed. 


A comparison of the full scale and model tests showed that 
the general form of distribution of pressure over the roof is 
similar, the main differences being that in the full-scale tests the 
pressure on the windward wall is often less and the suction on 
the leeward slope is nearly always greater than that which would 
be predicted from the model tests. 


A comparison of the tests with the wind incident at an angle 
of 20 deg shows much the same relation as at 0 deg, but the one 
set of full scale tests which were made with the wind at 40 deg 
gave a reduction of pressure on the leeward slope which was never 
greater than that obtained in the corresponding model tests. The 
tests appear to indicate that in the case of a large structure in the 
open air there is a factor which is not present when tests- are 
carried out on small models with an artificial wind in a wind 
tunnel. Whether this factor is a scale effect or is due to wind 
structure is not yet clear. 


_The conclusion is drawn that a 50 per cent increase on the 
result obtained on a small model in a wind tunnel would be suffi- 
ciently near for all practical purposes. Whether the figure of 50 
per cent would apply to any scale ratio or to any form of building 
still remains to be determined. 


FARM AND MACHINE. Farm and Machine [Inst. Res. Agr. 
Engin., Univ. Oxford], 1 (1934), pp. 94, pls. 5. This publication 
comprises the report of the Institute for Research in Agricultural 
‘Engineering of the University of Oxford for the year ended Septem- 
ber. 1933. and miscellaneous papers based on research by the insti- 
tute on tractor developments in 1933, stationary and portable 
engines for farm work, pneumatic tires for farm carts, haymaking 
and harvesting development, survey of mechanized farms, St. John’s 
College Farm at Long Wittenham, the needs of the farmer and the 
responsibility of electricity supply undertakings, electric motors for 
farms, sulfuric acid spraying in 1933, and alternatives to mole 
draining. 

A brief description of agricultural engineering research agen- 
cies throughout the world is included, together with an abridged 
tractor data sheet. (Continued on page 284) 
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Impressions of ASAE Annual Meeting 
By Walter B. Jones 


nant theme at the 29th annual meeting 


San CONSERVATION was the domi- 
of the American Society of Agricultural 


Engineers, held June 17 to 20 at the Uni- 


versity of Georgia, at Athens. Not only did 
it well-nigh monopolize the separate sessions 
of the Land Reclamation Division (inciden- 
tally to be known hereafter as the “Soil and 
Water Conservation Division’) and take a 
prominent place in the general program, but 


it interlocked sharply into one of the Power 


and Machinery Division sessions. Its rami- 
fications, or at least its implications, could 
be traced into the subject matter of the 
College, Farm Structures, and Rural Electric 
Divisions. 

This was no mere echoing of popular 
interest arising from government emphasis 
on erosion control projects and programs. 
It was wrestling with the actual working 
problems confronting engineers charged with 
getting jobs done, and critical deliberation 
on the wisdom of policies and practices in 
the light of rapidly —— experience. 
Contrasted with the academic, not to say 
anemic, interest in erosion control engineer- 
ing during the long, plodding years that 
were laying the foundation, the warmth of 
interest, amounting almost to fervor, dis- 
played at ‘Athens was most striking to the 
veteran observer. 


Headlining the conservation theme was 
the address at the June 19 general session 
by Dr. Hugh H. Bennett, chief, Soil Con- 
servation Service, U. S. Department of Agri- 
culture. It was given place, too, in the 
preceding day’s general session by Assistant 
Secretary of Agriculture M. L. Wilson who, 
like Dr. Bennett, came down from Wash- 
ington expressly to make known their ob- 
jectives and their methods to the agricul- 
tural engineering profession. Most or all 
of the erosion control papers will appear 
in these pages next month, and those on 
other. subjects in due course; hence, no at- 
tempt will be made now to go into the 


. tenor of subject matter. 
>», Although held in the heart of the South- 


east, and in a spot probably as typical of 


-its-agriculture as could be chosen, the im- 


pression of remoteness from the agricultural 


center of things was largely illusory. In 


terms of actual travel from Chicago, assum- 
ing it to be the hub of the Middle West, 
the trip to Athens was comparable with 
those to Lincoln, Nebraska, or the twin 
cities of Minnesota. Certainly it was no 
barrier to attendance, which was better than 
90 per cent, in terms of men registered, of 
that at Purdue and Columbus in 1932 and 
1933, and higher than that at Detroit last 
year. 


In richness of opportunity for exploration 
in timely agricultural engineering develop- 
ments the meeting place was most apt; 
indeed, if there were any able to do full 
justice to all of these opportunities, they 
probably are not home yet. This observer 
was limited to the TVA inspections in the 
laboratories of the University of Tennessee 
at Knoxville, about the village of Norr’s, 
and at the site of Norris Dam. Again 


space forbids detail; suffice that with Geo. 
W. Kable and Lee C. Prickett as official 
hosts every reasonable opportunity that time 
permitted was given for gathering data and 
perspective visually and by question. 


Similar open house, meanwhile, was be- 
ing held at the outstanding erosion control 
project in the vicinity of Spartanburg, South 
Carolina, at the invitation of J. T. McAlis- 
ter, chief agricultural engineer on that proj- 
ect. Following the meeting was a conducted 
tour from Athens via the Stone Mountain 
Confederate Memorial, the President’s Hos- 
pital at Warm Springs, and other points of 
more technical interest to the federal soil 
tillage laboratory at Auburn, Alabama, not 
to mention the other attractions at this, the 
home of the state’s polytechnic institute and 
scene of the researches by Professor M. L. 
Nichols and his associates. 


Although Professor Nichols modestly re- 
marked that the Southeast was terracing 
land when he was a baby, his work looms 
large among the many who have developed 
the technique and the enthusiasm whereby 
the region is having a veritable renaissance 
of terracing. A sample, or perhaps a sym- 
bol, of this is the SCS Sandy Creek project 
in the vicinity of Athens, to inspection of 
which the entire afternoon of June 18 was 
devoted in lieu of a general session, and 
which was a revelation to those from areas 
where terracing is less urgently needed and 
less accepted. 


Closely akin to this large extension of 
terracing and the need it creates for engi- 
neering advice and supervision was the pro- 
ar made by Professor Nichols in a paper 

fore the College Division calling for the 
creation of county agricultural engineers, to 
be in fact and perhaps in name technical 
assistants to the county agent whose other 
duties, mainly administrative, permit neither 
the time nor the specialization to carry on 
the needed amount of agricultural engineer- 
ing service. 

Among the myriad manifestations of 
southern hospitality was the true southern 
barbecue staged by the Athens Chamber of 
Commerce at the country club, where the 
registration badge was the token of admit- 
tance and a lusty appetite the essential 
qualification. Later the same evening (June 
18) came square and round dances in the 
physical education building on the campus. 
Next evening occurred the annual dinner, 
also on the campus, marked by such distinc- 
tive delicacies as spring chicken in the 
southern manner, peanut ham, candied yams, 
corn sticks, and ice cream in a perfect opti- 
cal illusion of a Georgia peach as to shape, 
tint, and foliage, and such firmness of freez- 
ing as must have extended southward to the 
Antarctic. 


Guided amid his raillery by Toastmaster 
Wyatt Arnton Clegg came the presentation 
of the Cyrus Hall McCormick Gold Medal 
to Theo. Brown, and the award of the Farm 
Equipment Institute trophy to (embarras- 
singly enough) the Georgia student branch 
of the ASAE. “Observations Relevant and 
Irrelevant’"—but always witty—were made 
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by that juristic and post-prandial veteran, 
Judge A. W. Cozart of Columbus, Georgia. 
Adjourning to an open-air amphitheatre 
on the campus, and in an atmosphere of 
crisp coolness that was’ almost a shock to 
natives of the corn belt, the guests saw and 
heard what may be called a musical morality 
play, “Heaven Bound,” by the choir of the 
A. M. E. Church of Athens. The number 
of splendid voices, the innate sense of 
rhythm and harmony, the dramatic values in 
costuming, staging, and action, and the evi- 
dently sincere religious expression mani- 
fested are not for an engineer.to describe. 


Of the special features arranged for the 
gentler and younger relatives of the engi- 
neers, this observer can only reflect random 
remarks to the effect that in this, as in 
other respects, Local Chairman Driftmier 
and his cohorts had done a splendid job. 
The increase in the “auxiliary” attendance 
registered indicates that the trend is con- 
tinuing to make the annual meeting a 
family party. 

If the other branches of agricultural engi- 
neering were a bit eclipsed by the Land 
Reclamation Division taking its long-awaited 
place in the sun, there was no gloom in 
the shadow nor slackening of pace. As 
usual, the rural electric ‘sessions were 
largely and closely attended, with full sche- 
dules of timely, well-rounded subject mat- 
ter. From the independent utility as well 
as TVA angles, regional developments and 
conditions were featured along with re- 
search and statistical information of national 
scope. aa 

Research in cotton ginning, and related 
matters, usually the. special prerogative of 
the Southern Section, gave regional empha- 
sis to the work of the Power and Machin- 
ery Division. The southern influence was 
discernible in the agenda of the Farm Struc- 
tures Division, though the more striking 
emphasis was devotion of an entire session 
to fencing. 

Conceding the argument of those who say 
there is no need to attend meetings to hear 
papers that can be read at leisure: in these 
pages, and having disposed with brief men- 
tion of the accessory features,: there remain 
those tremendous trifles+-the “unrecorded 
discussions of technical matters, the infor- 
mal group conferences and’ ‘casual contacts 
that crowd the seeming broad areas between 
sessions, the prevailing yet intangible atmos- 
phere. In the year since the 1934 annual 
meeting at Detroit has come a marked 
change. While it could not be said there 
was discouragement. a. year. ago, there was 
some of disturbed orientation, of conflicting 
viewpoints, of uncertainty -as to the next 
move, a bit of the defensive attitude. 

Now the question is not how to line up 
and get the parade started, but how to keep 
up with it. As one remark in the college 
program put it, the difficulty is not to find 
jobs for graduates, but to keep them in 
school until they graduate. Differences in 
opinion persist, but they are more of method 
and less of objective. Without its being 
said in so many words, there is an evident 
feeling that agricultural engineering as 4 
profession is taking longer and more confi- 
dent strides. ies 
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ASAE Officers for 1935-36 


§ A RESULT of the annual election of 
A siiees of the American — of 

& Agricultural Engineers, completed just 
previous to the 29th annual: meeting of ‘the 
Society, the following new officers were 
elected: President, L. F. Livingston, man- 
ager, agricultural extension section, E. I. du 
Pont de Nemours and Company ; First Vice- 
President, M. L. Nichols, professor and 
head of the agricultural engineering depart- 
ment, Alabama Polytechnic Institute; Sec- 
ond Vice-President, Geo. G. Kable, senior 
designing engineer, agricultural-industrial 
division, Tennessee Valley Authority ; Coun- 
cilor, Q. C. Ayres, associate professor of 
agricultural engineering, Iowa State College. 
The Secretary of the Society, Raymond 


Olney, was re-elected Treasurer. 

The new Council of the Society for the 
year 1935-36 includes the above-named 
officers, together with E. E. Brackett, pro- 
fessor of agricultural engineering, Univer- 
sity of Nebraska, and R. H. Driftmier, 
professor of agricultural engineering, Uni- 
versity of Georgia, as Councilors; and 
Arthur Huntington, public relations engi- 
neer, Iowa Electric Light and Power Com- 
pany, and G. W. McCuen, professor of 
agricultural engineering, Ohio State Uni- 
versity, as Senior and Junior Past-Presidents, 
respectively. 

The newly elected Nominating Commit- 
tee consists of Leonard J. Fletcher (chair- 
man), William Boss, and C. E. Seitz. 


1936 ASAE Meeting 


URING the annual meeting of the 
D American Society of Agricultural 
; Engineers held last month, the Coun- 
cil.of the. Society voted to hold the 30th 
annual. meeting at Estes Park, Colorado, 
during the week beginning June 21, 1936. 

At the annual business session of the 


Society held following the decision of the 
Council, this action was heartily endorsed. 
Also the Society went on record at this 
session as favoring the holding of the 1938 
meeting in California with the Pacific Coast 
Section of the Society as host. 


Second International Congress of Rural Engineering 


gress‘of Rural Engineering to be held 

at’ Madrid, Spain, September 26 to 
October:3 next, the American Society of 
Agricultural Engineers will be represented 
by. two of its members, Professor G. W. 
McGuen,: junior past-president of the Soci- 
ety, -and professor. and head of the agricul- 
tural engineering department, Ohio State 
University; and Dr. J. B. Davidson, first 
president: of the Society, and professor and 
head of the-agricultural engineering depart- 
ment, Iowa State College. 

The following papers have been regis- 
tered: by the Society for presentation at the 
Congress, and these will be presented in 
person ‘by Professor McCuen and Dr. 
Davidson. : 


N THE:SECOND International Con- 


~. Canadian Section 


HE Canadian Section of the American 
"T secies of Agricultural Engineers, 
which functions also as the agricultural 
engineering group of the Canadian Society 
of Technical Agriculturalists, presented a 
program in connection with the 15th annual 
convention of the latter organization, which 
was held at the University of Alberta, Ed- 
monton, thé last week in June. This pro- 
gtam was’ confined to one half-day session, 
at which was featured a paper on the 
Diesel-engined tractor presented by E. A. 
Hardy, professor of agricultural engineer- 
ing, University of Saskatchewan, and a re- 
view of ‘agricultural engineering projects ir 
Citiada By J. M. Armstrong of the Central 
Experimental Farm at Ottawa. At a joint 
session of the agronomy, soils, and agricul- 
tural engineering groups, held in connec- 
tion with this meeting, Mr. Hardy presented 
a paper on the subject of tillage machinery. 
At a business session of the agricultural 
engineering group the following officers 
were elected for the ensuing year: Chair- 
man, L. G. Heimpel, professor of agricul- 
tural €ngineering, McDonald College, Que- 
bec; Vice-Chairman, Mr. Hardy; and Secre- 
tary, Mr. Armstrong. 
Of particular interest to agricultural engi- 


1 “A Resume of the Uses of Rubber 
Tires on Farm Implements,” by Prof. G. W. 
McCuen. 


2 “Improvement of Farm Machines,” by 
Dr. Davidson. 

3 “Sterilization of the Soil by Electri- 
city,” by I. P. Blauser, secretary and field 
engineer, Ohio Committee on the Relation 
of Electricity to Agriculture. 


4 “Development of the General-Purpose 
Type Tractor and its Adaptation to Agricul- 
ture,” by Arnold P. Yerkes, International 
Harvester Company. 

5 “Diesel Tractor Development in the 
United States,”’ by Leonard J. Fletcher, agri- 
cultural engineer, Caterpillar Tractor Com- 
pany. 


Presents Program 


neers in connection with this meeting is the 
appointment of three ASAE members—G. 
L. Shanks, associate professor of civil engi- 
neering, University of Manitoba; J. Mac- 
gregor Smith, professor of agricultural engi- 
neering, University of iim, and Mr. 
Hardy, as members of a regional committee 
on soil drifting which is an associate com- 
mittee formed by the dominion govern- 
ment for the purpose of finding a long 
time solution of the drought situation 
which occurs at intervals in the prairie 
provinces. 


ASAE Technical Division 


Changes Name 


URING the business session of the 
Land Reclamation Division of the 
American Society of Agricultural En- 

gineers held in connection with the annual 
meeting of the Society at Athens, Georgia, 
last month, the Division voted to change its 
name to “Soil and Water Conservation 
Division.” This change was aproved by a 
vote of the Council of the Society in session 
the same week, and henceforth this Divi- 
sion will be known by its new name. 
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Applicants for Membership 


The following is a list of applicants for mem- 
bership in the American Society of Agricultural 
Engineers received since the publication of the 
June issue of AGRICULTURAL ENGINEERING. 
Members of the Society are urged to send 
information relative to applicants for con- 
sideration of the Council prior to election. 


Ross C. Bebymer, state administrator 
(ECW), Soil Conservation Service, U. S- 
Department of Agriculture. (Mail) 1300 
Lydia St., Louisville, Ky. ‘ 


]. Irwin Davis, Sr., district representative, 
Caterpillar Tractor Company. (Mail) 710 
Second Ave., Albany, Ga. 


W. B. Dykes, trainee, Soil Conservation 
Service, U. S. Department of ' Agriculture. 
(Mail) 182 Wray St., Athens; Ga. 


Joseph L. Hecht, vice-president, French 
& Hecht, Inc., Davenport, Iowa. 


Hans G. Jepson, assistant agricultural 
engineer (acting chief engineer), Soil Con- 
servation Service, U. S. Department of Agri- 
culture. (Mail) Spencer, W. Va. AYR UE- 


Robert C. Jones, assistant technician, 
(ECW), Soil Conservation Service. U. S. 
Department of Agriculture. (Mail) Old 
Post Office Building, Spartanburg, S. C. 


A. L. Kennedy, assistant agricultural engi- 
neer, agricultural division, Tennessee Valley 
Authority. (Mail) Box 144, Athens, Ala. 


Staton Melver, acting assistant agricul- 
tural engineer, Soil Conservation Service, 
U. S. Department of Agriculture. (Mail) 
Wadesboro, N. C. 


Lester A. Malkerson, J. 1. Case Company, 
4915 16th Ave., S., Minneapolis, Minn. 


Robert A. Miller, assistant agricultural 
engineer, Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) Rock 
Hill, S. C. 


J. D. Pittman, president, J. D. Pittman 
Tractor Company, Inc., 520-30 N. 28th St., 
Birmingham, Ala. 


John H. Ploehn, superintendent, French 
& Hecht, Inc., Davenport, Iowa. 


Marshall E. Pruett, draftsman (ECW), 
Soil Conservation Service, U. S. Department 
of Agriculture. (Mail) Camp Hill, Ala. 


Harold M. Rhodes, technical assistant 
(ECW), Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) Spen- 
cer, W. Va. 


H. C. Seaton, trainee, Soil Conservation 
Service, U. S. Department of Agriculture. 
(Mail) 182 Wray St., Athens, Ga. 


M. R. Seaton, trainee, Soil Conservation 
Service, U. S. Department of Agriculture. 
(Mail) 182 Wray St., Athens, Ga. 


George N. Sparrow, superintendent ECW 
camp, Soil Conservation Service, U. S. De- 
partment of Agriculture. (Mail) Camp 
Hill, Ala. 


Benjamin L. Taylor, chief agricultural 
engineer, Soil Conservation Service, U. S. 
os, gronagge of Agriculture. (Mail) 1908 
23d Ave., Meridian, Miss. 


James C. Tillman, trainee, Soil Conser- 
vation Service, U. S. Department of Aegri- 


culture. (Mail) 370 S. Lumpkin St. 
Athens, Ga. 


Stanley A. Witzel, assistant professor and 
extension agricultural engineer, agricultural 
engineering department, University of Wis- 
consin, Madison. (Mail) RFD No. 6, 
Mendota Beach. 
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Atlantic Section of the American Soci- 
ety of Agricultural Engineers will be 
held at Cornell University, Ithaca, N. Y., 
October, 7, 8, and 9, with the agricultural 
engineering staff of the University as host 
for the occasion. It is of interest to note in 
connection with this event that the organi- 
zation meeting of the Section was held just 
ten years ago at Cornell, in April 1925. 
One of the features of particular interest 


Ts NEXT yearly meeting of the North 


AGRICULTURAL ENGINEERING 


North Atlantic Section to Meet at Cornell 


to agricultural engineers in connection with 
this meeting will be a trip to Geneva, N. Y. 
(40 miles from Ithaca) for:the purpose of 
unveiling a monument commemorating the 
laying of the first land drain tile in the 
United States just one hundred years ago. 
It is planned .to open a section of the 
original drain for inspection. The tile was 
brought from Scotland and laid by John 
Johnston on his farm in 1835. 


Agricultural Engineers Meet in Texas 


HE SOUTHWEST Soil and Water 
Conservation Conference was held at 
Tyler, Texas, July 8 and 9, and inas- 
much as a large number of agricultural 
engineers in the Southwest were to be in 
attendance at this meeting, the Southwest 
Section of the American Society of Agricul- 
tural Engineers scheduled a technical meet- 
ing for July 10 at the same place. The 
program of this meeting was featured by 
an address by the Society's new president, 
Mr. L. F. Livingston, manager, agricultural 
extension section, E. I. du Pont de Nemours 
and Company. 
The following technical papers were also 
presented: “Design and Construction of 
Sodded Terrace Outlet Channels,” by How- 


ard Matson, Soil Erosion Service, U. S. 
Department of Agriculture, Lindale, Texas; 
“Selection of Proper Grades for Terraces in 
the Red Plains Region,” by H. S. Riesbol, 
associate agricultural engineer, Bureau of 
Agricultural Engineering, U. S. Department 
* Agriculture, Guthrie, Oklahoma; and 
“Terrace Outlet Control in the Elm Creek 
Watershed of the Federal Soil Conservation 
Service,” by H. O. Hill, chief agricultural, 
engineer, Soil Conservation Service, U. S. 
Department of Agriculture, Temple, Texas. 
The subject of rural electrification in the 
Southwest was also a feature of the pro- 
gram. Further details of the meeting will 
appear in the August AGRICULTURAL ENGI- 
NEERING. 


Washington News Letter 


HE following news of particular inter- 

est to the engineering profession is 

from the June 15 news letter of Ameri- 

can Engineering Council, the Washington 

embassy of American engineers and engi- 

neering, of which the American Society of 
Agricultural Engineers is a member: 

The executive committee meeting of 
Council in New York May 20 covered a 
wide field of professional subjects. The 
water resources committee report was ap- 
proved. Two fundamental needs for a 
national water resources policy are named 
as (1) complete and correlated data and 
(2) comprehensive study of water control 
legislation. A federal bureau of water re- 
sources is endorsed in principle and an 
interdepartmental board of water resources 
investigations is recommended to correlate 
investigational functions of federal units. 
Extension of the work of the water plan- 
ning committee is recommended through a 
national advisory water planning agency for 
comprehensive, integrated drainage basin 
planning. 

As to legislation, it is pointed out that 
bills in Congress often stress the importance 
of water power beyond the other urgent 
needs for water; they also overlook the 
known facts which limit the economic de- 
velopment of available power sites. Inten- 
= study by engineers is therefore desir- 
able. 

Opposition to the establishment of addi- 
tional river basin authorities along the 
lines of TVA at the present time was 
adopted as a policy of Council. 

Membership of state and local societies 
newly united with Council was approved; 
also the new Assembly members from these 
groups. It is planned to use the ECPD 
rating system in determining the eligibility 
of members of the Assembly. Procedure 
for handling new membership applications 
was simplifed. 

Cases are being studied where engineers 
who have qualified under civil service feel 


that the rating did not give them the guar- 
antee of employment to which they are 
entitled. Arthur W. Berresford, past-presi- 
dent of AEC, has begun a preliminary star- 
vey of the general relationship of engineers 
to the civil service. 

Boards of civil service appeals, to settle 
differences between federal civil service em- 
ployes and their superiors, are proposed in 
the Sirovich Bill (H.R. 3980). On a three- 
man board to hear a given case, one mem- 
ber would represent the employe, one the 
Civil Service Commission, and one the 
federal unit involved in the dispute. An 
engineer could be represented by a delegate 
from his engineering society. 

The Anti-Gasoline-Tax-Diversion Asso- 
ciation has asked Council to support the 
idea of restricting gasoline taxes to high- 
way purposes. The executive committee 
suggests that this will be a desirable proj- 
ect to refer to state public affairs commit- 
tees when they are formed, but state and 
local societies need not delay action on 
their own initiative. 

R. E. W. Harrison, chief, machinery divi- 
sion, U. S. Bureau of Foreign and Domestic 
Commerce, points out the need for engi- 
neering societies to draft a program which 
will serve to coordinate engineering 
thought with respect to problems of national 
scope confronting the durable goods indus- 
tries. He suggests Council as a_ logical 
organization to provide executive direction 
toward such a program. 

Numerous patent bills were considered 
and Council’s opposition to the Sirovich 
Bill (H.R. 4523) for the registration of 
patent pooling agreements, previously 
voiced be the committee on patents, was 
confirmed by the executive committee. 

Increased participation of engineers in 
public affairs is a theme upon which Coun- 
cil has been hammering for some time and 
one which is becoming recognized as a 
need throughout the profession. At a 
meeting of the American Society of Muni- 
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cipal Engineers and the International Asso. 
ciation of Public Works Officials in Wash. 
ington in May, Dr. Louis Brownlow stated 
that engineers should begin to think of 
their relationship to the combination of 
cities and counties and states and the United 
States rather than to the cities or counties 
or states or the United States. 

As reported in previous letters, Council 
is working to this end through a plan 
which ultimately will result in the setting 
up of state and regional public affairs com. 
mittees composed of key men in each area, 
Our system of membership committees, now 
rapidly developing to encourage state and 
local societies to join Council under the 
new plan of nominal dues, is a step toward 
the final network of organized groups. Each 
new member society is asked to appoint a 
man to keep us informed as to public 
affairs in his region, and we are working 
toward a complete set-up in one or two 
states in order to test the plan. 

Meanwhile there is a preliminary phase 
in which all can help. It is our feeling 
that, if engineers really are to bear weight 
in public affairs, the field must be devel- 
oped along lines of engineering analysis 
just as the technique of the profession has 
taken form over the past several decades. 
We now have an extensive literature of 
engineering technique so that a specialist 
in any branch of the profession may read 
the record of Proctor & experience in rela- 
tion to his problems. 

But the equally broad field of public 
affairs has not been fully explored and 
charted by engineers. Council, therefore, is 
seeking to assemble material in an effort to 
build up a practical record of experience 
along this vital line of activity. 

You can help by sending in your general 
observations as to the proper relationship 
of engineers to public affairs together with 
accounts of actual cases with which you are 
familiar. How have engineering societies 
acted to support legislation in the public 
welfare? How have they helped promote 
sound public projects and improvements in 
public administration? How have they got- 
ten their story over to the public so that the 
function and accomplishments of engineers 
have been recognized in their proper scale? 
Sit down and write. We need the facts. 

The New York meeting on May 20 of 
the group of functional units serving the 
profession as a whole brought these organi- 
zations into closer coordination than ever 
before. Details have been covered in the 
June issue of the founder society magazines, 
to which your attention is invited. The 
meeting drove home the fact that the func- 
tional units are a powerful influence toward 
the advancement of engineers, whether they 
reach directly to the individual or indirectly 
through the work of the national societies. 

Council’s exhibit featured a map of engi- 
neering organizations, national, state, and 
local, in the entire United States. When in 
final form, it will be prepared for distribu- 
tion. You probably will be surprised, as 
we were, to see the number and the wide 
spread of — pe organizations. Other 
exhibits of Council included publications 
which have been placed on permanent file 
at the Engineering Societies Library in New 
York. 

_ The summary of the Brookings Institu- 
tion reports, “America’s Capacity to Pro- 
duce” and “America’s Capacity to Con- 
sume,” furnished this office by courtesy of 
the Falk Foundation for distribution to 
engineers, has been in heavy demand. We 
secured a new batch; still have a few left 
for those who write before the supply is 
exhausted. 
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SPECIFY THE TIRES © 
MOST FARMERS WANT 


— And most farmers want Goodyears! Proof of that is 
the fact that more farm implements roll on Goodyear 
pneumatic tires than on any other kind. It’s no won- 
der! Goodyear Farm Implement Tires have proved 
themselves by better performance in every type of work 
—on every farm job. : 


When selecting pneumatic tires for the implements you 
manufacture, remember that Goodyear is the greatest 
name in rubber. More farmers know and have confidence 
in that name. Goodyears are the best farm implement 
tires made because they are backed by more pioneering 
development — more engineering knowledge . . . over 
thirty-five years tire-building experience. ; 
Your implements deserve the best. Specify Goodyears. 
= them build goodwill—and profits—for your 
products. 


GOODYEAR TIRE & RUBBER COMPANY, INC. 
AKRON, onto ; 


yuLy 1935 AGRICULTURAL ENGINEERING 


HOUSANDS of farmers— 
saving time, money and 


~ machinery with the big Good- 


year air tires—acclaim these 
Goodyear features: ©.’ 


@ MORE TRACTION 
@ MORE USABLE TRACTION 


@ TRACTION ALL WAYS— 
Backward as well as for- 
ward 


@ RESISTANCE TO SIDE- 
SLIP 


@ SIDEWALL BARS for trac- 
tion in soft mud or sand and 
protection from furrows 


'@ LONG, EVEN TREAD WEAR 


@ SMOOTH RIDING on road 
or field 


@ EASY SELF-CLEANING 


@ SUPERTWIST CORD BOD- 
IES to withstand extreme 


flexing 
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(Continued from page 277) 


{A FivE-YEAR BIBLIOGRAPHY OF THE THEORY OF REFRIGERA- 
TION, REFRIGERANTS, AND APPLIANCES, 1929-1933, AND OF THE 
APPLICATIONS AND TESTING OF REFRIGERATION, AND OF ITS 
BRITISH PATENTS, 1929-1933}, compiled by H. T. Pledge. London: 
Sci. Mus., So. Kensington, 1934, [pt. 1] pp. 97, {pt 2) pp. 78. 
The first of these bibliographies is concerned chiefly with theory 
and appliances of refrigeration. The second deals with the applica- 
tions of refrigeration and the testing of its effects. 


THE MECHANICAL AERATION OF SEWAGE BY SHEFFIELD Pap- 
DLES AND BY AN AspPIRATOR, H. E. Babbitt. Ul: Engin. Expt. Sta. 
Bul. 268 (1934), pp. 56, figs. 21. Tests are reported the purpose 
of which was to measure the efficacy of the Sheffield paddle aerator 
and to study aspirating devices for aerating sewage in the activated 
sludge process of sewage treatment. An air diffusion aerator was 
used as a check upon some of the results obtained from the 
aspirator. 

It was found that satisfactory activated sludge can be formed 
and an effluent of desired quality can be obtained by thorough 
agitation of sewage in shallow tanks by means of Sheffield paddles. 
Under proper conditions the method of aeration is highly satis- 
factory. Satisfactory aeration is obtained, with the lowest expendi- 
ture of power, by submerging the paddles from 6 to 9in in the 
mixed liquor. Under-aerated and bulking sludge, a low biochemi- 
cal oxygen demand modulus, mechanical difficulties, and inefficient 
pumping equipment all point to the conclusion that the circulation 
of sewage through an aspirator by means of a pump which must 
lift the sewage into the aspirator head is not a successful method 
of sewage treatment. Aeration of sewage through an aspirator is 
mechanically efficient and biologically and chemically satisfactory 
when the equipment is arranged with two or more aeration tanks 
and aspirators in series. 

) 

Some Tests oF Loap CAPACITY OF FLoors MADE WITH PRE- 
cast CONCRETE Joists, R. E. Copeland and P. M. Woodworth. 
Jour. Amer. Concrete Inst., 5 (1934), no. 4, pp. 311-324, figs. 8. 
This is a progress report of an investigation of the structural 
performance of a floor construction consisting of precast reinforced 
concrete joists with cast-in-place or precast 2 or 2.5-in reinforced 
concrete slab. 

The purpose and scope of the tests so far made are (1) investi- 
gation of the influence of proportions, consistency, type and grad- 
ing of aggregate on placeability, strength, and appearance of the 
concrete; (2) tests on 27 specimens to determine the shearing 
strength at the joint with bond effected by different means; and 
(3) uniform loading of 12 panels 14 by 4 ft and 4 panels 14 by 
2 ft to determine deflection at midspan, strains in concrete and 
tensile steel, and the general behavior of the panel with load 
increase. 

This study and later experience in casting 32 joists 14 ft 8 in 
long demonstrated that satisfactory results can be obtained with 
hand spading and suitable concrete mixtures. Because of the 
greater shrinkage, however, with the wet consistencies, large amount 
of fine aggregate, and richness of mix necessitated by this method 
of placing, the use of mechanical means of compacting should 
receive consideration. 

The tests of joint strength showed that joint strengths produced 
with concrete bond ranged from 280 to 340 lb per square inch of 
bonding area. Metal ties of any substantial type increase the joint 
strength remaining after fracture of the concrete bond. With the 
particular joist design investigated, the strength of joists with 
concrete bond may be expected to be from 5 to 6 times the hori- 
zontal shear allowed with plain anchorage and from 3.3 to 4 times 
the shear allowed ao anchorage. 

The performance results as to load capacity, deflection, and 
measured stresses of panels with slab and joist connected with a 
concrete bond, with or without metal ties, indicated sufficient joint 
strength and interaction between slab and joint as to permit the use 
of the usual flexure formulas and allowable working stresses for 
T-beams in the design of floors of this type. Panels with mono- 
lithic slab and concrete bond gave ratios of ultimate load capacity 
to maximum design live load of 85 \b per square foot, ranging 
from 2.8 to 3.7. With all panels tested the deflection at design 
load was substantially less than 1/360 of the span length. There 
yee to be no great difference in performance or results with 
different types of reinforcements. Results and performance. of 
panels with joists made with different type of concrete compared 
so closely as to indicate that the types of aggregate of the joist 
concrete is not an important factor. For the range of conditions 
studied, strength of slab concrete had no marked effect on the 


ultimate load capacity of the floor construction. While metal ties 
of the type may be regarded as desirable supplemental con. 
nections, their use did not increase load capacity over that obtained 
with concrete bond alone. 


Durability OF PAINT ON Woop TREATED WITH Zinc 
Cutoripe, F. L. Browne. Amer. Wood-Preservers’ Assoc. Proc, 
30 (1934), pp. 410-430, figs. 3. The painting characteristics of 
wood manne with zinc chloride for preservation against decay 
were studied at the USDA Forest Products Laboratory by observa. 
tion of practical installations and by a carefully planned series of 
exposure tests in which matched specimens of wood were used with 
and without treatment. For interior surfaces the presence of as 
much as 1.5 Ib per cubic foot of zinc chloride in boards 1 in thick 
does not affect the behavior of interior flat or gloss paint signifi- 
cantly. For exterior surfaces it is entirely practicable to maintain 
zinc-treated wood with ordinary linseed oil paints, but the paints 
do not last so long on wood containing zinc chloride as they do on 
untreated wood. When wood treated with zinc chloride is primed 
with aluminum paint before applying ordinary white paint, the 
durability of the coating is greatly improved. Wood treated with 
a mixture of 2 parts of zinc chloride and 1 part of sodium dichro- 
mate by weight holds paint fully as well as similar but untreated 
wood. Since at least half of the zinc chloride in such a mixture 
must remain in the wood as such and whatever zinc dichromate is 
formed by the rest of the mixture is toxic in laboratory tests, the 
mixture offers promise as a wood preservative, although service tests 
to determine that point are lacking. The mixture of zinc chloride 
and sodium dichromate may be given serious consideration for uses 
in which preservation is necessary and maximum economy in paint 
maintenance is desired and where service records proving satisfac- 
tory effectiveness as a preservative are not considered essential. 


THE DuraBiLity OF Moe Drains, H. H. Nicholson. Jour. 
Agr. Sci. [England], 24 (1934), no. 2, pp. 185-191, pls. 2. Ina 
contribution from Cambridge University a statistical analysis is pre- 
sented of data from 80 selected farms in an effort to correlate mole 
drain durability with the physical properties of the soils. 

The data indicate that the physical constitution of the soils is 
the most potent factor in the deterioration of mole drains. Appar- 
ently the presence of even a few sandy or gravelly patches in the 
clay may be a cause of weakness in the whole system. 

Studies of plaster casts of mole drains in clay soil showed that 
the plaster cast method is very useful in following and recording 
the changes and decay to which such drains are subject. It would 
appear that fissuring, the very factor which is most potent in 
ameliorating the drainage of heavy clays, is the chief cause of the 
decay of the mole channels. Whether these fissures are produced 
naturally by the drying out and the contraction of the clay or arti- 
ficially. by the disruptive effects of deep tillages or of mole draining, 
the effects are similar. 

“Turning to the effects of mole draining operations, it would 
appear that the upheaval and tearing effect which is apparent as 
the mole plow proceeds is all to the good, to the extent to which 
it occurs between the soil surface and the mole channel. A com- 
paratively permeable strip of soil is produced to about 18 or 24-in 
on either side of the mole slit, and this must make it easier for 
excess water at the surface to find its way into the mole channels. 
Fissuring in the walls of the channel itself, however, cannot be so 
favorably regarded, as it must be a cause of weakness and of earlier 
collapse of the walls. It would appear that such fissuring may be 
due to various causes. The presence of small stones or gravel in 
the clay subsoil is undoubtedly one, while another is the angle 


which the cartridge makes with the surface of the soil. The greater 


this is the more numerous and substantial are the fissures in the 
wall of the channel.” 


AN ELECTRICAL PLOUGHING Test. Impl. and Mach. Rev., 60 
(1934), no. 714, pp. 503, 504, figs. 2. The results of Italian tests 
of two electrical plowing outfits, both of the cable type, are re- 
ported briefly. Apparently the outstanding defect is the low plow- 
ing capacity so far attainable of only about 1/20 acre per hour. 


WATER CONTROL INVESTIGATIONS UPON THE FLATLANDS OF 
THE FLORIDA EveRGLADES, R. V. Allison. and B. S. Clayton. Flor- 
ida Sta. Rpt., 1933, PP. 172, 173. The progress results are briefly 
reported of studies of water level in observation wells and on the 
installation of a detailed set-up for water table studies. This work 
is being conducted in cooperation with the USDA Bureau of Agti- 
cultural Engineering. (Continued on page 286) 
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Llete the rhythmic blinks of a 
neon-tube Stroboscope, jets of Diesel fuel 
spray “stood at attention” for visitors to the 
June ASAE meeting at Athens, Georgia. 
Thus, came to life a discussion of the Strobo- 
scope on pages 32 and 33 of “Caterpillar’s” 
new booklet “Turning Precision Into Per- 
formance” —-which tells dramatically how 
“Caterpillar” harnesses such devices as an 
“optical illusion” for scientific Diesel re- 
search and production. 


0.000012” “Error” 


Pictured on a display card was a plain plug 
gauge made at the San Leandro Plant by a 
“Caterpillar” Craftsman—and on the same 
tools employed in regular daily Diesel fuel 
system production. A report from the U. S. 
Bureau of Standards certifies that maximum 
variation from average diameter of this 
gauge is only 0.000012” (twelve millionths 
of.an inch)! 


AGRICULTURAL ENGINEERING 


DIESEL 
SPRAY 


Stands * “At Attention” at Athens Meeting 


24,300 Hours— $234.00 Upkeep 


Shown on another card were photos of five 
well-cared-for “Caterpillar” Diesel Tractors 
that had done a total of 24,300 hours of 
heavy-duty farm work—at a total repair 
cost of only $234.00. Your slide rule says 
that’s less than a penny an hour for upkeep 
—a figure that would be difficult for spark 
ignition engines, operating under similar 
conditions, to lower! Nearby on tables were 
examples of properties given quality steels 
by “Caterpillar” heat-treatments — suggest- 
ing important sources of long tractor life, 


_low-maintenance costs and uninterrupted 


field performance. “Caterpillar” Precision 


works! 


30% of Diesel HP Sold 


A curve showing the climbing sales of 
“Caterpillar” Diesel H.P. convincingly re- 
flected to engineers the world-wide success 
of this tractor. In 1934, Caterpillar Tractor 
Co. sold 30% of the entire Diesel Engine 
Industry’s total horsepower! Caterpillar 
Tractor Co., Peoria, Illinois. 
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BURNS WEEDS at 10 CENTS 


Per Hour for Fuel 
DESTROYS ANY AND ALL WEEDS 


Burns Fuel Oil, Diesel Oil, Distillate, Furnace Oil, 
Kerosene or Coal Oil. Burning with an AEROIL 
POWER WEED BURNER Destroys Stalks, 
Leaves, Roots and Seeds. 


Illustrated Bulletin No. 110AG FREE. 


AEROIL BURNER COMPARY, Inc., West New York, W. J. 


178 N. Wacker Drive - - - - - - CHICAGO, ILL. 
469 Bryant Street - - - SAN FRANCISCO, CALIF. 
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and for all. Effective also OIL 
Ay OS ‘BURNERS 
is kere- for 
AbadLirely Shee! Flamed gerioega, | ‘Feed Cookers 
en . User al o1lers 
| hag By kJ Tar Kettles 
: Water Tanks 
and the proven AEROIL SUANER 
sin alameter'and_30" tons! ‘OM, TORCHES 
CONDITIONALLY GUARANTEED' for 
AEROIL BURNER CO.” Inc 561 Her + 
Park Ave., West New York WN. J Disinfecting 
Mustrated nit Ne 221-AG Free | & Stump Burning 
hai AY | Splitting Rocks 
PM WEN TT) Ba Forest Fire 
: é 5) Control 
a Ay oo cae 
a ® A nsect Contro 
SOLD ON MONEY- BACK*GUARANTEE ! ‘Pest Control -- 


AGRICULTURAL ENGINEERING 


VOL 16, No7 


Trash Shields for Plows 


(Continued from page 260) 


In addition to corn borer control, it is pointed out that 
the value of clean plowing and complete crop residue 
coverage cannot be overemphasized as a possible means of 
controlling or aiding in controlling many other destructive 
insect pests and troublesome weeds. 

Clean plowing is recognized as a good farm practice 
regardless. of insect pest control, as it aids materially in 
controlling weeds and eliminates much difficulty from trash 
clogging tillage implements throughout the season. 


Agricultural Engineering Digest 
(Continued from page 284) 


Forcinc GLADIOLUS OuTDOoRS BY HEATING THE SOIL wITH 
E.ectricity, J. R. Tavernetti and S. L. Emsweller. California Sta. 
Bul. 584 (1934), pp. 14, figs. 8. The results of a series of experi- 
ments conducted during the winter and spring seasons of 1931, 
1932, and 1933 are reported, the purpose of which was to deter- 
mine the effect and costs of this method of forcing outdoors. 


The first year plants were grown in an uncovered frame, the 
second in the open field, and the third in a covered frame. The 
corms used in all the experiments were between 1.5 and 2 in in 
diameter. The soil was warmed by a special heating cable consist- 
ing of a resistance wire insulated with felted asbestos and enclosed 
in a lead sheath about 0.25in in diameter. This cable had a 
resistance of 0.5 ohm per foot and was connected to a 110-v circuit. 

In the tests with the uncovered frames with two varieties of 
gladiolus the growth in the heated bed was always considerably 
more advanced than in the check bed. At first the foliage was a 
light green, but as the season advanced it became normal and the 
quality of flowers produced was in no way inferior. In the heated 
bed both varieties began to bloom about 2 weeks earlier than in 
the unheated and had finished before 25 per cent of the latter had 
bloomed. 


In the open field tests with six varieties, 8 beds, each 18 in 
wide and 26 ft long, were used, 4 being heated and 4 unheated. 
Three varieties were exposed to 60 and 102-day periods of heating. 
In each instance those varieties receiving the shorter periods of 
heat began blooming before as soon as those receiving the maxi- 
mum amount. In all varieties the unheated corms began to bloom 
from 10 to 22 days later than the heated. 


In 1933 the plantings of five varieties were made in four 6 by 
30 ft outdoor frames, 3 of which were heated and 1 unheated. 
During the first 9 weeks of the heating period all of the frames 
were covered at night and on cloudy days by sash made of wax- 
impregnated muslin. 


The results obtained in the covered frames were in complete 
accord with those secured in the uncovered and open field beds. 
They also indicated that the beneficial effect of soil heating was 
in the early stages of growth and that continuous heating was not 
necessary. In each instance the heated plats began blooming first 
and at practically the same date. The time required, however, for 
75 per cent of the plants to bloom was considerably shorter on the 
plats heated 91 and 63 days than on the one heated for 35 days. 
All varieties except one showed a more favorable response to the 
63-day period. In practically all varieties 75 per cent of the heated 
— had been cut before 25 per cent of the unheated were har- 
vested. 


The results in general showed that the time required for gladi- 
olus to bloom was shortened from 2 to 6 weeks by heating the 
soil with electricity to a temperature of between 60 and 70 deg F. 
Heating for about 60 days gave as good results as heating for about 
100 days—in some cases better. Heating for 35 days was bene- 
ficial but did not give as good results as heating for 60 or 100 
days. The quality and number of spikes produced was not affected 
by heating the soil. 


The cost of heating the soil depends upon the temperature 
maintained and the method of planting. With electricity at 2 cents 
er kilowatt-hour the cost of heating the soil in an uncovered 
rame was 2.4 cents per square yard per day for maintaining 4 
temperature about 16 deg above normal. In raised beds in the 
open field the cost of heating was 3.9 and 2.1 cents per square 
yard per day for increasing the temperature 16 and 11 deg, respec 
tively. In frames covered with wax-impregnated muslin the cost 
of heating was about 2.5 cents per square yard per day for increas- 
ing the temperature 20 deg. (Continued on page 288) 
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@ When the farmer is getting the “breaks” 
with the weather [it’s no time for breaks to 
develop in machinery. Delays caused by re- 
placing or repairing broken parts may result 
in the loss of hundreds of bushels. But when 
vulnerable machinery parts are made of 
strong, tough, wear? and stress-resisting Nickel 
Steels the danger of “hold-ups” is reduced to 
aminimum. The increased dependability that 
results from using alloys of Nickel protects 
the farmer when crops are at stake and in- 
creases the prestige of the manufacturer’s 
equipment, 


@ It’s always fair weather when 
Nickel and steel get together. The 
superior resistance which Nickel 
Steels offer to fatigue, stress, shock, 
impact and wear make them ideal 
materials for bolts, gears, drives, 
shafting and other parts that must 
stand the increased punishment due 
to tractor power operation. 


@ In addition to the wide range of applications for Nickel 
Steels, there are a host of places where Nickel Cast Irons 
may be profitably employed in farm equipment. The dense 
structure of alloyed irons makes them unusually wear- 
resisting and they are readily handled in foundry and ma- 
chine shop. Our engineers and casting specialists will be 
glad to consult with you at any time and recommend suit- 
able Nickel alloy compositions and applications. 


S THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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McCORMICK-DEERING 


DIESEL 
RAC RACIOR 


The McCormick-Deering TD-40 is a powerful, compact, 
Diesel-powered crawler tractor offering exceptional economy 
and accessibility. It is particularly well suited for work in 
terracing and other soil-erosion-control work. Complete 
details will be supplied on request. 


INTERNATIONAL HARVESTER COMPANY 


OF AMERICA 
(Incorporated) 


606 So. MICHIGAN AVE. CuHIcaGo, ILLINOIS 


~~ the BADGE 
of him who 
BELONGS 


ESPITE the ag it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 

But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but ~ oe at its birth and helps 
to guide its growth. 

Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as an 
individual engineer. The Society symbol on 
your lapel is token that you “belong.”” Wear it. 


ENGINEERING 


VOL 16, No? 


Agricultural Engineering Digest 
(Continued from page 286) 


WATER SUPPLY, IRRIGATION, AND DRAINAGE INVESIGATIONs 
AT THE UTAH STATION. W. Peterson, G. D. Clyde, O. W. Israel: 
sen, W. Gardner, and D. S. Jennings. Utah Sta. Bul. 250 (1934) 
Pp. 51, 58-60. The progress results are briefly presented of studies 
of underground water resources, relationship of stream discharge 
to precipitation with special reference to forecasting the supply of 
water for irrigation from seasonal surveys of snow cover on moun. 
tain watersheds, factors which influence the reclamation of water. 
logged and alkali lands, factors influencing the financial condition 
of certain Utah irrigation and drainage projects, water application 
efficiencies in irrigation and their relation to irrigation methods 
and physical and physico-chemical properties and processes in soils. 


MICHIGAN FARM Homes, C. H. Jefferson. Michigan Sta. Spec. 
Bul. 251 (1934), pp. 43, figs. 49. The purpose of this bulletin js 
to present a number of carefully prepared farmhouse plans, together 
with a brief discussion of some of the most important building 
problems so that many of the frequent mistakes may be avoided by 
the prospective builder. Information on home furnishings by F. 
pa wee and on landscaping the farm home by O. I. Gregg is also 
included. 


HEAT ECONOMY AND COMFORT IN THE HoME AS INFLUENCED 
BY HEATING METHODS AND BUILDING CONSTRUCTION, F. L. Lay- 
ton. Engin. Jour., 17 (1934), no. 11, pp. 482-493, figs. 14. A 
large amount of data from various sources is presented relating to 
economy and comfort as influenced by heating methods and house 
construction. Special attention is drawn to the value of windows 
having a southern exposure, weather stripping, and insulation, and 
to the advantages of hot air, hot water, and steam-heating systems 
when properly installed. 


EMPLOYMENT BULLETIN 


An employment service is conducted by the American Society ot 
Agricultural Engineers for the special benefit of its members. Only 
society members in good standing are privileged to insert notices in the 
“‘Positions Wanted’’ section of this bulletin, and to apply for positions 
advertised in the ‘‘Positions Open’’ section. Non-members as well as 
members, seeking men to fill positions, for which members of the Soci- 
ety would be logical candidates, are privileged to insert notices in the 
“‘Positions Open’’ section and to be referred to persons listed in the 
“*Position Wanted’’ section. Notices in both the ‘‘Positions Wanted” and 
“*Positions Open’’ sections will be inserted for one month only and will 
thereafter be discontinued, unless additional insertions are requested. 


POSITIONS WANTED 


AGRICULTURAL ENGINEER, graduate of professional course, 
desires research and teaching position in state college. Prepared to 
teach a course in soil erosion control as well as other phases of 
land reclamation and farm power and machinery. Experience in 
research and educational work and administrative and field work. 
Now employed. Salary $3000. PW-263 


POSITIONS OPEN 


RESEARCH FELLOW in the field of farm structures wanted. 
Research work involved will be related in some definite way to the 
use of ceramic materials in the construction of farm buildings. The 
holder may take a full graduate program of work leading toward an 
advanced degree. Candidates must be graduates from a standard 
agricultural engineering curricula and, unless waived, must be in 
the upper one-fourth of their classes in scholarship. The stipend is 
$450 for nine months. PO-103 


RESEARCH FELLOW in the field of mechanical farm ope 
ment wanted. The conditions and stipend are the same as above 
(PO-103), except that the research work will be related to mechan- 
ical farm equipment. PO-104 


INSTRUCTOR IN AGRICULTURAL ENGINEERING. Io 
structorship is in the field of mechanical farm equipment, but the 
holder will be expected to assist with shop instruction. A candidate 
looking forward to making educational work a life career will be 
given special consideration. Some graduate study will be permitted. 
The salary will be $1200 to $1500 for nine months. PO-105 


AGRICULTURAL ENGINEERS competent to assume respon- 
sibility for gully control work, terracing, or other engineering work 
which may be necessary on sub-projects, are wanted on one of the 
Soil Erosion Service projects. Mature men are desired who at 
capable of supervising the work of camp engineers and also 
younger engineers employed on the job. PO-106. 
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